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_ lanee BkpaTue ykKasbiBaeTcaA cmoco6 JoKa3aTeJIbCTBa TeOpeMbI, KOTOpad 
MOCTAaBIAeT MOHOe pemenne 13-i npo6sempl Tuap6epta (B cmbicne onposBep- 
KEHHA BbICKAaSAaHHOH TuabOeptom runorTesni). 

Teopema 1. Jlw6as sadannasa na eduxuu4nom xKy6e E® Oeticmeumeao- 
Wah Henpepolenan MynKyun f (xX1, X2,X3) mpex nepemeHHolx moocem Ovimo 
ipeocmaerena 6 Bude 


B11 § 
f (%1, Xe, Xs) = Pp} ay his (Gi; (%1, X2), Xs), (1) 


i=1 j=1 


de bynKyuu Oeyx nepemennolx h, ; & 9, CelicmeumenbHol U Henpepolenct. 
A. H. Koamoropopbim HefaBHo (1) 6blI0 MomyueHO mpefcTaBseHHe 


3 


f (%41, Xg, X3) = > h, [9; (x,, x,); x5], (2) 


i=1 


qe (PyHKUNH 1; H 9; HENpepbIBHbI, IpHueM (PPyHKUHH /; JeHCTBUTeJbHbI, a PyHKUHH 
), IIPHHUMAIOT 3HaYyeHHA, MIpHHajierxKalllue HeKOTOpoMy jepeBy ©. Jlepeso & 
3 KoHcTpykuHH A. H. Kommoroposa (quia catyyan PyHKUHM Tpex NepeMeHHEIX) 
fOXKeT ObITb B3ATO HE YHHBEPCaJIbHbIM, a TaKHM, YTO BCe efO TOUKH HMEIOT 
(HJIeKC BeTBJICHHA He NpeBocxogamuli 3. Jia sToro (byHKUMH Upm OCHOBHOL 
IeEMMbI (') (Quid m= 2) cueqyeT BbIOpaTb Tak, UYTOObI OHH, KPOMe yKa3aHHbIxX 
aM IIATH CBOHCTB, OOslayjasIM elle CBOMCTBaMH: 

6) [panuya Kkascdoeo mHostecmea ypoeHA Kascdot yAKyuU Unm Oeaum 
1NOCKOCINb He Oonee 4em Ha 3 4“acmu. 

Ty tip s0bom r Gy, — E. 

B cuay sToro 3amMeyaHHA Teopema | sBMAeTCH CJIeEACTBHEM CYyleCTBOBa- 
IMA IipeycTapnenua (2) Hu ceyIOWeH TeOpeMBI: 

Teopema 2. Kaxoeo 6 nu 66120 cemeticmeo F Oeticmeumearbnolx paé- 
locmeneHHo HenpepoleHex ynkyuti f (6), 3a0aHNOLX HA Oepese Z, ece morKuU 
omopozo umeiom uHOeKC GemenenuA <3, MOIICHO maK peanusoeam Oepeéo 
 eude nodmnoocecmea X mpexmepHozo ky6a E%, umo awban yNkyuA Ce- 
selicmea F moocem bein’ npedcmaesena 6 eude 


©) = Dyfe (rr), 


k=1 


Oe xX = (X,,%,X3) ecmb o6pas FER 6 depese X; fr (Xr) — Henpepolenole 
leticmeumenonole PYHKYUL OOHOZO NepemeHnoeo, Npuuem fp HeNpepbleHo sa6u- 
am om f (ecmblcae pasnomepHou cxodumocmu). 
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Bpeyem HeKOTOpBIe BCMOMOraTebHBIe MoHATHA. Ilyctb K — KoHeuHBIi 
OTpesouHbIi KOMMVIeKc, pacnomomKeHHbt BE? x COCTOAMLMH H3 OTPe3KOB, 
He MapaJWIebHbIX: HANOMHOM H3 KOOPAMHATHBIX MmOCcKOCTeM. 

Onpegenenue 1. Cucrema npnHaqnexamux K ToueKk 


Ay Oy... An rF An 


Ha3bIBaeTCA MOJWHUEH, CCIM OTPeC3KH Q;_,@; MepMeHAMKYAPHbI, COOTBET- 
CTBeCHHO, OCAM Xa; u 


Oy FE Oy FE... FE On FE One 


KoveuwHasd CHCTeMa ToMapHO pa3JIMYHbIX TOYEK Qj,;,...i,, 3AaHYMeCPOBaHHbIXx 
KOPTeKaMH \HHJeKCOB ijig...in, Ha3bIBaeTCA BeTBAWMLECHCH CxemoOd, 
ecu: 1) cyllecTByeT TOJIbKO OHA TOUKA Qy, 3aHYMepOBaHHad OHM HH- 
WeKCoM; 2) BMECTE C Qij,i,..i, ,i, B CHCTEMY BXOQMT Qij,..i,_,- 

Onpeyenenne 2. Bersaiilanca cucTrema TOUeK Gj,..;,, PaCMOJOKCHHBIX 
na K, Ha3biBaeTCA BBIBORAMeCH CXEMOH, eCIH MpH dHKCHPpOBaHHOM 
KopTexke i,...i, COBOKYNHOCTb TOWeK BHAA Qj,..i,i,,, JI@KHT Ha MJIOCKOCTH, 
Mpoxogsmeh yepes j,...i;,, WepNeHAHKYJApHOM HeEKOTOPOH OCH KOOPAMHaT 
Xai in? WM aCuepmbiBaeT co6oi0 BCe TOUKH MepeceyeHHA 9TOH MIOCKOCTH 


c K, OTMUHBIC OT Qij,...; 


tpn? 
Lan} 


Jiepepo E mMoxeT OblTb lipeycTaBsIeHO B BUe 


co 


a U Be Dc Dias 


n=1 


rye D,—koneuHble Jepepba, D,;—mnpoctas yyra u Day, Nomyyaetca u3 Dp 
IIpHKJIeCHBaHHeM B HeKOTOPOH TOUKe Py, He ABMAOULeHcaA ua D, HH TOUKOH 
BETBJICHHA, HH KOHIeBOH TOUKOH, oTpe3sKa Sy, (?). 

O6osHauHM Yepes O,_, BePXHIOIO TpaHb kKoOeOaHH dynKuuk FEF na 
KOMMOHeEHTaX pa3HOcTH E \ D,. JlerKo BuyeTb, 4TO 


@,—>0 MpH noo. 


TlosToMy MOxKHO BbIOpaTb TaKy!O MOCMeAOBaTeJIbHOCTb 


fy << Ne <5 eae ay, 
4TO 


On = — 


7s 6=CWPH ele. 


an) 


Peamm3auua X jepepa & B E® crpoutca B Bue: 


, 


rye D,— OTpesounble KOMMJIeKCbI, peasusyiouue D, Tak, «su o6pa3sn S, 


Ayr Sp, ABJIAIOTCA OTPesKaMH, He NepneHAHKyAPHbIMA OCAM KOOpJ\MHaT. 


, co 
MugyKtuBnoe nocrpoesue D, MpousBoquTca Tak, uTOOH UJ D, Opino ye- 
\ n=] 
peso (?) H Cc coOmoqeHHeM creqyromux ycnoBuit: 
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1) Jlto6aa cdynkuna f € F mpeqcrapnaerca na D, B Bue 


{ 
3 


1 
F) = Dd) far), (3) 
h=1 
nan 
qe [x (Xx) HempeppiBHo 3aBucarT or f. 
’ 2 
2) Hepeso D, 43 mo6oH TOUKH a) uMeeT BBIBOAALyIO CX€My, B KOTOPOH 
€pBoe HallpaBJIeHHe %) MOKET ObITb BbIOpaHO MpQusBONbHO. 
ta 
3) Ilyctb A, —MuoxecTBo ToueK Dn, ABIIAIONLMXCA OOpasamMu TOUeK BeT- 
menus &. CyilectByer Takoe cueTHoe MHOKeCTBO BED. Bal) Ang = 0, atc 


j , 

(OHHH «6 Qy...-Qm, HayMHaloulMecd B Qy€Dnz\ Ba, He HMeIOT OOMHX 
oyek c A, H COBMaaloulHx ToUeK a; = aj, i= j. 

m4) ECan. p< n< Mp4, -TO 


n—n 4 
Lf (xn) — fF (xa)| <(38 + ——-) 5. (4) 
Npty — n, r 
Jloka3aTesbcTBO BOSMO*KHOCTH HUHAYKTHBHOrO MOCTPOCHHA JepeBbeB Dn 


e n 2 
| PyHKUWMH fp C COxpaHeHHem cBolicTB 1)—4) cCJIMUIKOM CJIO%KHO, YTOG6EI 
ITh 3eCb H3JIO%KeHHbIM. [pyOo roBpopsx, Ha Ka2%KJOM Wary MpHKJIeHBaeMbIi 


/ 
TpesoK S,z+; BbIOHpaeTCA OYCHb KOPOTKHM, efoO HallpaBJeHHe HW cmoco6 oTo- 
parkeHuA Spy, Ha Spy, BbIOMPAaIOTCA TaK, YTOObI O6eCHeGHTb BbINOHeHHE 


BOUCTB 2) Hu 3) y Day. Coxpanenve paBencTBa (3) MpH Mepexoye oT n 
(n-+1 Ha BHOBb MpHkKserHHOM oTpesKe S,1, TpeOyeT BBeJeHHA NOMpaBKH 


n--1 n 2 © v 
nti — fa K XOTA Obl OfNOH H3 (byHKuui fe Ha mpoeKuHH Spy, Ha OCb Xp. 
le 
Ins coxpaHeHua 2%Ke paBeHcTBa (3) Ha paHee NocTpoeHHoM jepese D, pH- 
(OMMTCA 9TY MOMpaBKy KOMMeHCHPOBaTb HOBBIMH MOMmpaBkaMH K (pyHKUNAM fr 
ia page Apyrux oTpesKos. Tounbili cmocoO BBeseHHA THX MOMpaBOK MBI 
ecb He H3JlaraeM. SaMeTHM TOJIbKO CwJIeqyioljee: NOMpaBKH 9TH JOAKHbI 
bITb TAKOBEI, UTOOK! pH n’=n-+1 coxpaHusocb HepaBeHcTBo (4); pH 
(OCTaTOUHOH MaJIOCTH MH HajilexKallleM pacmosioxeHHH Spt, HX yaeTCH Mmpo- 
[3BECTH JIA Kajol cbyHKuun f, Ha KOHeUHOM cCHCTeMe NoMmapHo He Tepe- 
CKAIOULHXCA OTPe3KOB OCH X,; B MOKa3aTeJIbCTBe TaKOM BO3MOXKHOCTH 
4 
YYULECTBEHHO HCMONb3yeTCA TO OG6CTOATebCTBO, 4TO AepeBo D, oOsafaet 
BOHCTBaMH 2) H 3). 
Jloka3aTesIbCTBO CYLIeCTBOBaHHA HelpepbIBHOH PYHKIUHH 


fe (Xn) = lim fa (xn) 


n> Cc 


i COOJIOJeCHHA PaBeHCTBa 


fe) =D) fa @) 


k=1 


ia BceM X HeCJIOXKHO. 
SG ouenb OsarogapeH A. H. KommoroposBy 3a MOMOMlb H COBETbI NIpH 


SbINIOIHCHHH 9TOM padorTbl. 


MockoscKHit YrocyfapcTBeHHbIM YyHHBepCHTeT Tloctynusio 
um. M. B. JlomoHocoBa 6 IV 1957 


IMTUPOBAHHAA JIHTEPATYPA 


1A.H. Konamoropos, JAH, 108, Ne 2, 179 (1956). * K. Menger, Kurventheo- 
ie, X, Berlin — Leipzig, 1932. 
684 


Jlornagn Akayemun wisi CCCP 
‘ 1957. Tom 114, Ne 4 


‘\ 


MATEMATHKA\ 
B. M. BOPOK 


MPHBEJEHHE 3BOJIKFOLMMOHHOM CHCTEMbI 
JIMHEHHbIX YPABHEHHA B YACTHbIX MPOMSBOJHbIX 
C MOCTOAHHbIMH KOI>®HUWMEHTAMH K OJHOMY YPABHEHHW | 


(ITpedcmaséaexo axademuxom C.J]. Co6oaesuim 17 XII 1956) 


PaccmaTpuBaeTca cHcrema uddPepeHiHaJbHbIX YpaBHeHHH B 4YaCTHbIX 
NpOW3BOAHHIX C MOCTOAHHBIMH KOSPPHUMEHTAMH Bua 


(6) s . oO 
me = Pli 5) Um t); (1) | 


- 
sneeb Ye (et) fuy 42) pee. sbi (MPP) SES tals Pli x) — KBaJ]- 
paTHad Matpuua NV-ro nopsyKa, 9JIeMeHTaMH KOTOPOH ABJIAIOTCA «MOJIMHOMby 


OT «N@peMeHHBIX» 1 =—,..., 1 C MOCTOAHHbBIMH KOS*PPHUHeHTaMH. 


Ox, Ox, 

Teopema 1. Cucmema Oudbqdepenyuaronolx ypaenenuti @ “acmHolx 

npouseodnolx euda (1) aKeueaneHmHa OCOHOMY YpaébHeHUto 6 4ACMHOIX NpoUs- 
BOOHOLX C NOCMOAKHOLMU KOaIdquyuenmamu Buda 


Oe nix, *t 
se 3 onli 2) ee a 


(uau cucmeme U3 HeCKOAbKUX YpaeHeHutt euda (2), Kascd0e us KOMOpbIX 
unmeepupyemcA HE3aeuCcUMO OM OCMAALHOIX). 


HoKxa3satTempertTso. Ilyctb £,(A),..., En(A) — HHBapHaHTHBIe MHO- 
muTeIH (1) MaTpuubr P(s)(s= {sy,..., Sn}), KOTOpad nosyyaetca us 
MaTpHubl P i x) IlyTeM 3aMeHbI «MepeMeHHOroy iz— Ha sp (R= 1,..., 7), 

P ( ax) BY P : ax, n ( n) 
4 NYCTb Ej () = Bis) RIS Gye — Pea (5) (j=1,..., 5 
vs kj =), Pmj(s) (m= 1,..., ;) —MOMHHOM OT S,..., Sp. 

=1 
Hlonycrum, uro Ey (A) =... = Ej (A) 1, Ej4,(A)=6 1 u mocrpoum KBa3n- 
AWaroHvasbHy!IO MaTpHILy 
Ey 
Ey 
Q(s) = : @ 
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3A€Cb B He€AMaPOHaJIbHbIX OJIOKAaX BCE SJIEMCHTbI PaBHbI HYyJIO, a JMarOHasb- 
HB On0K E, crpoutca no npaBuay 


0 ae a Sofas cal 0 6 
E,{6) =| 0 Ore od ack he 0 1 . (4) 
P 


hitp, Hol) Pajs pa, ita05)-+* Po, p+p(S) Pa, p+p(5) 
_ Kak uszectuo (1), Marpuubi P (s) u Q(s) HmMewT OfMHaKoOBBIe HHBapHaHTHble 
MHOXKHTeIH HW MOTOMY MOOOHBI. CreqoBaTenbHO, Halifetca maTpuua T’ (s) 
(det 7 (s)==0) rakas, uTo Q (s)=T, (s) P(s) Ty (s). pu stom MoxKHO MaTpUlLy 
T,(S) BbIOpaTb Tak, 4TOObI ee SJeMeHTHI Obl MOHHOMAMH OT Sj,..., Sp 
TlonoxKuM Tenepb v(x, t)= 7, (iZ\u(x, t), rae MatTpuna 7, (i 5) mlovly- 
GaeTcH H3 MaTpullbl 7, (Ss) 3ameHol Kaxjoro s; Ha ee (=e daa. ss HL) Cae 
BeKTOp-byHkuuA u(x,t) Oblma pemleHHem cucTembI (1), TO BeKTOp-(byHKUMA 
u(x, t) OyeT pemleHHeM CHCTeMbI 
Ov, th 10 
Ap = Q(t s)v(x, t). (5) 
TakuM oOpa30M, IpHMeHaAA AuddepenunvaIbHLIi onepatop T, (iz) K pe- 
/ 
mieHvio u(x, t) cucrembl (1), Nomyyaem pemenue v(x, t) cucTembr (5). 

Ilyctb vy) (x, t)— HeKoTOpoe pemieHHe cucTembl (5). Halizem pemienue 
u(x, t) cuctempr 7; is)u =U, (x,t); Takoe pelmenHve sBcerfa cytlecTByeT 
(B OOOOMLEHHBIX (yHKWHAX) (7). Torga u(x, t) 6yker pewienuem cucTempr (1). 
TakuM oOOpa30M, Kaxkyoe pelleHHe cucTembI (0) MowyyaeTcaA B pesysbTaTe 

nO) 
MIpHMeHeHHA AudpdepenuuaNbuHoro onepatopa 7, C =)K HEKOTOPOMY peLeHHI0 
cuctempl (1). 


=i 
AHaJIOTHUHBIM OOpa3som, MpecTaBuB MaTpully Q(s) B Bue Q=Tz PTs, 
rye JIEMeHTbI MaTpHUbI 7,(S) ABJAIOTCA MOJHHOMAMH OT Sy,.-., Sp, yOe- 
*KaeMcA B CMpaBeMMBOCTH OOpaTHOrO YTBepxKeHHA: IPHMeHAA K PelieHHIO 


LON I aC 
u(x,t) cucTempl (0) onepatop 7, (i x) \MaTpuua T2(i5,) noylyyaetca H3 
MaTpuHubl 7, (Ss) WyTeM 3aMeHbI KaxKoro Ss; Ha Ox, Gk ee n)) , ovy- 
gaem pelleHue u(x, t) cucTempl (1), H Kaxxjoe pemeHue u(x,t) cucrembl (1) 
nmowyuaeTcd MpuMeHeHveM onepaTopa T.(i eal K He€KOTOpoMy pelleHuio U(x, ¢) 


cuctemMbI (5). Takum o6pa30m, cucTtema (1) 9SKBHBasIeHTHa cHcTeMme (0) (B 
Kylacce OO6OOMeHHbIX (byHKUHi). B cumy Buga MaTpHubl Q(s), 3 (3) u (4) 
mlouyyuaem, 4TO cucTema (5) pacnagaerca Ha N —j CHCTeM, KarK]aad M3 KOTO- 
PpbIX MHTerpupyeTcA He3aBHCHMO OT OCTaJIbHbIX HW WMeeT BUY 


00/5) (x, f) a) 
—2-—_ = £, (i 5) U(p) (x, ft), (6) 
re Wp) (x, t) = {Op ppt th ppp ti yas 0s Ukpytoichhy yy (% £)}- 


Cuctema (6) OTHOCHTebHO BeKTOP-(—PyYHKUHH Wp) (x,t),  O4eBHAHO, 
QKBHBaJICHTHa OHOMY  YPaBHeHHIO OTHOCHTebHO (pyHKUHH Wy (x, t)= 


= Unp ste thj4 prt) (tebe 


Rk She 
——__ = , t ) : = 
atite es OF atite—™ 


4TO HW 3aKaHUMBaeT JOKAa3aTeJIbCTBO TCOPeMBI. 
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Cucrema (1) HasbiBaetcad runepOonuueckon (%), ecmM xXapaKTepH- | 
cruueckHe KOpHM A, (Sy,.--5Sn),--+, Aw (Sas-- 23 Sn) (Sk = Sn + ite, R= 
| 

=1,..., 7) MaTpuust P (Ss) YAOBJeTBOpAIOT YCJIOBHAM 


n 
1 
max Redj(Sy,--+> Sn)<Ai|s| apa |s| = (> IsjP) > ie 
1<j<N i= (7) 
max Red; (o1,.+-4 Gn) < Ag. 
1<j<N 
Teopema 2. Ecau cucmema (1) eunepOdoauueckasn, mo 3adaua Kowu daa 
nee moocem Ooime ceedena K sadaue Kowu Ona cucmemel nepeoeo nopsdKa. 
Tloka3aTesIbcTBO TeopeMb!l 2 OMMpaeTcA Ha CJlefylolllyio eMMy: 
JlemMa. J7ycme R(\) = iN — R,(s) kX 4 —...— Rw (s) — noaunom om 
h, Koappuyuenmet Komopozo Rj (Ss) = Rj (S1,++ +) Sn) (f= 1,..-, N) — noauno- 
Mbl OM KOMNMACKCHOIX NePCMEHHOLX Sp=o,+im% (R=1,...,7); Ajy(S)= 
SPRW(Si, 02; Sa) Ul be vp ecco” ROPHEe 
Toeda, ecau npu |s| =(|syj? +... + | Sal?) 2? >] 


max Red;(s) <C,|s|*, (8) 
1<j<N 
mo npu |s|>1 
max jA;(s)|<C3|s|*. (8') 
1<j<N 


Tloka3aTewabcTBo TeopeMb! 2. Sagaya Kou yaa cuctempl (1) 
C HavaJIbHbIM ycuIoBNeM u(x, 0) = uy (x), Kak BbITeKaeT H3 Teopemb! 1, MOxeT 
ObITh cBeyeHa K 3agaue Kou Awa cHCTeMbI ypaBHeHHH Buya 


ao, (x, t) tk mp Ou en De re) 
jae = Dh Pa lize) ae 
mal | (9) 
ae nm = N) 
en 
dPu, (x, t) 


C HauaJIbHbIM YCJIOBHeM = Upp (%) (p= 0,...,%2—1l; R=I,.. 


=0 


at? 
TIpHuem (PyHKUMA Vo (Xx) MOJMKHA ObITh pellleHHemM CHcTeMbI JT, (i =) Vp= Up Te 
Uo(X) = {1,0 (X),-- +» Ut,ny-1(X),- ++ Olay (X)}5 Wo (X) = {Uy,0 (x), .. «Unio (X)}- 
Iloka2Kem, 4TO KaxkKfoe H3 ypaBHeHHi (9) ecTb ypaBHeHHe Tuna KoBases- 
CKOH, T. €. CTeMe€Hb MOMHHOMA Pimp (S) HE MpeBOCXOAUT 4uHCIa Mm. 


Iyer ) zi 
ycTb, KaK B lOKa3aTeJIbcTBe Teopembl 1, Ej (A) = ’ — Pyj(s)d 


— Prji(s)= (AA (5)... AD, (5) 75> onece f= 1,6. WS 


¥ 
tj 


N 
l<t)<N, kj = >} bis >) &i = N; Ar (s) (7 = 1,...,.N) — xapaxrepucru- 
i=l i= 


1 
yeCKHe KOPHH MaTpuibl P(s) (cpeqM HHX MOryT O6bITb paBHble). Torya 


kj—l 


Paz (s)-=(—1)"7 > dy GNA, Ce 


1<jp<t j<r<m), jj, #1, (i#l) 


: B cuay runepOommunocru cucrempl (1) 1 semMBI upu |s | > 1 umeeT ecto 
leHKa 


max |}j(s)|<As| |. (11) 


1<j/<N 
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| Torga u3 (10) mu (11) caenyer, 4ro npn |s|>1 UP mi (8) |< Aa) si". 

SBuayuT, cTeneHb NomHHOMa P,,;(s) MO COBOKYNHOCTH TepeMeHHBIX Sheen Be 

He ee m, HM, CJIeAOBATeJIbHO, NOpAOK Judpepenuva*bHoro oOMepaTopa 
: oO : 

iP nj (i =) = Pj (i oe ar Take He MpeBpocxoyquT m. Torja KaxKjoe 


ypaBHeHue cucTrembl (9) ABJIAeTCA ypaBHeHuem THMa KosBayescKol, a Jaa 

MOCJIEAHAX YTBEpxXeHHe TeOpeMbI CMpaBeyuBo (*). 

Aoka3zatedbcTBo AemMbI. Ilockonpxy i; (s) (j= 1,..., VN) — KopHu 
Foe iN 


N 
Moaunoma R (4), To Ry (s) = DAG (Ss), -s Rv (s)= [] 4; (5). 


j=1 j= 
|  Beeyem o6osnauenua (j =1,..., NV): Re R;(s) = PEAS) ALG 5 0.045 Fs 
Mee --,%e); Im Ri (s) = 37, (sh —=— 7; (oj, ashy carte te); Red; (s)=u,(s)= 


Betty (54. > Sh) lA, (S) == yjp(s) == vy (Syyeek vy Sa) 
Ilyctb M(S) = max v;(s) mpw max |s,|<S. Veer mecto dbopmyaa (5)* 
1<j<N 1<j<n 
M (S) = aS" (1 +0(1)), (12) 


; % 
rye mu60 a=0, m60 a+O0— ZelicrBuTembHOe dHcsIO, k, — palluouasbHoe 
yucio H o(1)—0 npu So. 


_ flonyctum k, >k u Bpi6epem & Tak, uToOn k, > ky > Risk fo 1) ky iF, 


B cusy (12) cpequ pyHKuni v;(s) (j= 1,...,M) HaligytTca HecKoMbKO (byHK- 
mH V7 (S),.0% 3 vj, (S), KOTOpble Ha HeKOTOPOH MNOCJle4OBaTeJIbHOCTH TOUeK 
Sp = (Sip,-++»Snp) (|Sp|—> OO) YAOBNeETBOPAIOT OLeHKe 

pro 


I vj, (Sp) [>> pl sp" (r=1,....9). (13) 


Jlonyctum, uto g<_N w uerno. Torga u3 (8), (12) u (13) MoxHo cye- 
JaTb 3aKsIOUeHHe, YTO NOMMHOMbI L,(s) H T,(s) HMeIOT pasJIHUHbIe cTeneHHu: 
cTeneHb L,(s) He MeHbIe uNCIa gk,, a cTeneHb 7,(s) He OoubIe, 4eM 
k+(q—1)ki<. qk. Nomunompr Ly(s) u Ty(s), Kak JeHCTBHTeIbHad H MHH- 
Mas YacTH OfHOTO HW Toro 2%xe NOMHHOMa R,(s), NOJKHbI HM€Tb OJMHAKOBYIO 
cTeneHb. [lostomy Halijerca (yHKUHA yv ig+1 (S)> YAOBUETBOp AIOWLAA OLCHKE (13). 
Takum o6pa3som, Bce dyHKuHH v;(s) (j=1,...,N) yaoBneTBopsioT (13). 
Torya Ly(s) uMeeT cTeneHb, He MeHbIy!o unca Nk, a cTeneHb Ty(s) He 
mpeBocxoquT k + (VN — 1)k,y<( Nk,. Tak kak nomuHoMb! Ly (s) = Ly (¢4....,Tn) 
u Tyn(s) =Ty(o4,---, tn) HOJDKHBI HMCTb OJMHAKOBY!O CTeleHb, TO Noyuaer- 
cA MpOTHBOpeyne, MOKasbiBaloulee, YTO ky Ck. (PaccyKAeHHA NpHBeeHb! WIA 
yeTHoro V; npu N ueyetHom nomuHompr Ly(s) uv Ty (s) caleqyer NOMCHATD 
mectamH.) Tenepb u3 (8) u (12) cnegyer (8’), uTO u TpeOoBasocD. 

ABTop Moub3yeTcA cuyyaeM TphHecTH rsyOoKylo OJlarofapHocTb Mmpod. 
T. E. Wunopy 3a HayyHoe pyKOBOJCTBO. 


MockosBcKHH TrocyapcTBeHHbId YyHHBepcHTer Ilocrynuso 
um. M. B. Jlomonocopa 14 XII 1956 


L.ATHPOBAHHAS JIMNTEPATYPAY 


+ A.U.Maab eB, Ocnosbl mHHeHHOH anreOph, 1948. JB hrenpreis, Am. J. 
Math., 76, Ne 4, 883 (1954). °WM M.Tenpgaug,T. E. Wuaos, Yen. matem. nayk, 
8,5. 6(1953). 4H. 1. Merposexku hi, Jlekunn 06 ypapHenuax Cc YaCTHbIMH MPOHSBOAHBIMH, 
1953. 5& L. Garding, Acta Math., 85, Ne 1—2 (1951). 


* B (®) dopmyna (12) qoxasana gna My(S)= max p(s) mpH max [s;|<S; B name 
1<j<N 1<j<N, 


cmyyae JOKa3aTeIbCTBO aHaJIOPH4HO. 
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Mokaane Akayemun phe CcCccP 
1957. Tom 114, Ne 4 


\ 


MATEMATHKA 


A. fT. BATY WIKHH 


CBA3b BAPHALMH MHODKECTBA C METPHYUECKHMU 
CBOMCTBAMU JJONOJIHEHHA 


(IIpedcmaseaeno axademuxom A. H. Koamozoposetm 26 XII 1956) 


B 3aMeTKe YTOUHAIOTCA paHee MouyueHuble (1) pe3syJIbTaTbI, BbIparKaroulve 
CBA3b BapWallHH MHOKeCTBA C MeTPHYeCCKHMH CBOHCTBaMM ero JOMOJIHEHHA. 
Jloka3biBaeTcaA, TO, eCJIH OHO MHOKECTBO OCTATOUHO XOpOO annpo- 
KCHMUpyeT Jpyroe MHOXxeCTBO, TO BapHalldH NepBoro JOJKHbI ObITb BeJH- 
KH MO OTHOIeHMIO K 3HTponuH (2) BTOporo MHOxKecTBa. TaKkoro pojla pe3yJb- 
TaTbI; IPHBOAAT K HEKOTOpPbIM HMHTepecHbIM OMeHKaM M3 TeOpHH TaOywn- 
poBaHus. 

O6o3HaueHusa: E,—-n-MepHoe eBKJHOBO MpoctpaHcTBo; X = X4,Xoe,... 


, Xn — OPTOHOPMUPOBaHHbIH Oa3HC 9TOrO MpOCTpaHCTBa; %1,X%,...,Xn,— 
KOOPJMHAaTbI MPOW3BOJIbHOH TOUKH x C Ep, OTHOCHTeJIbHO 9TOM CHCTeMbI KOOp- 
WMHAaT; zi —k-mepHad KOOpyquHaTHad mwocKocTbh u3 E,, i= 1,2,.. me 6 


a (Z)—(n—#): MepHad MWwocKocTb 43 E,, coflepKallad Touky Zz H3 a; ow 
Srorenneee K ths w— fN-MepHbIM SaMKHYTHIN MpaBHJIbHbI * KyO uz En; 
Vo (en B?"(z)) — uncao KOMMOHEHT (HyJleBad BapHaluaA) TepeceyeHuA MHO- 
wecTBa € CE, C MuJOCKOCTbIO Bra (z), sJlexkallux CTporo BHYTpH Ky6a W; 


Ven (€) = \ Ve (eng? “ (z)) dz —sapuauna nopayka k MHoxecTBa e BHYTDpH 
i 
‘ 
Ch 
Ky6a w OTHOCHTeNbHO NsocKocTu 3; Vi (e) = a Lay ve R (e) — BapHauua mo- 
n i=1 


n 
payka k MHOxKeCTBa e BHYTpH Ky6a w; V™ (e) = Vi (ec) —Bapwanua MuHo- 
k=0 
*KeCTBA € BHYTPH KyOa w; A(e,w)—rayOuHa NOrpyxeHHA MHOXKECTBAa e B 
KyO W (BepXHAA Tpahb paccTOAHHH OT TORK MHOXECTBA e (] W JO rpaHHib 
Ky6a w); NV. (e)— MOULHOCTh MHHHMaJIbHOM ©-CeTH MHOKeCTBAa e€ C En B MET- 
puke C (3a paccTosHve Mexy TOUKAMH pH 9TOM MpHHHMaeTca MaKCHMyM 
MOJYJIA TO KOOPAMHATHOH pasHocTH); e? — mpoeKIMA MHOXeCTBA € Ha TJO- 


R * 
foe log N, (e; ) : 3 
CKOCTb ti; wk (e€)=max Thaiogere —MakKCHMyM (0 7) MeTpHuecKon 
&- PASMePHOCTH MpOeKILMH MHOXKECTBa € Ha k-MepHy!O KOOPAMHATHY!IO MOCKOCTS; 
; log N, (e) 
‘B YacTHOCTH é) = — —___.. 
BANG) log < 


Jiemma 1. Ilycmo e—s3amknymoe nodmHosxecmeo E, maxoe, umo npu 
Ww 
ecaKOM nonomcumenbHom | Vz.,(e)=0 (p<n). 


* Ky6 6ylem Ha3biBaTb NPaBHIbHBIM, ECNM ero peOpa NapasMebHbl KOOPAMHATHBIM OCA. 
** Snecb H BCIOMY B JambHeliuiem OyyqeM HMeTb B BHAY ABOMYHBI morapudo. 
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Toeda cywecmeyem k > 0 makoe, umo 


w [A (e, w)] 
Vee (e) = ~2kck Py + 


JloKasaTeJIbCTBO JIEMMBI aHaJIOTHYHO JOKasaTebCTBY eMMBI 58 padorp (*) 
Tp. 196) uw ormmuaetca OT Hero WHIb OoMbUeli KPponOTAMBOCTHIO. Ory Jem- 
Y MOXKHO, NO-BHJMMOMY, YJIYULIHTb, a HMCHHO, B 3HaMeHaTevie NpaBoli YacTH 
[EeHKH MOXKHO 3aMeHHTb 2" Ha p+. “ 

Jiemma 2. Ilycmo f{ —npouséoavHoe oepanuueHnoe nodmnoocecmeo En; 
CW — mHoowecmeo, yOosreméeopsuowee Ycroeuam szemmot 1 u makoe, umo 
> (€ 1 Bi“ (2) <Vo_ npu eceeosmoncneix kR<p, i, z (Vo sacucum au, om 
u Ww). 

Toeda 6 En, — e MOdKHO enucame NpasuAbHolil N-mepHo.l samKHymolli KYO w', 
AMP KOMOpPOZO Npunadsecum mMHoocecmey f, A OA~uHa ¢ e20 peOpa moocem 
Mb 6bLOPAHA NpPOUSBONbHOW 6 NpedeAax, 3adabaAeMbLX HepaeeNcméeom 


eo > (24)?C"V,, 


nl jean Se 
le M— MUHUMAAbHOe UZ p u n/ 2. 
Jloka3saTeabcrTBo. Bf duxcupyem Ng. (f) ToueK {a;}, MomapHo yya- 
SHHBIX [pyr OT Apyra (B CMbICJie MeTpHKH C) He MeHee, ¥Yem Ha. 3e. OGo- 
1auMM Yepes W; MpaBHJIbHbIM KyO H3 E, C WeHTPOM B TOUKE Q,, CO CTOPOHOH 
MHHbI 3¢, a Yepe3s w’; — KOHUeHTpHuecKHH Ww; KYO CO CTOPOHOM JWHHBbI ¢. 


EcJIM MpemoJioxKuTb, YTO KarxKAblit H3 KYOOB {w;} COJepxKUT TOUKH HB e, 
) OKa3aJIOCb Obl, B CHJIY JIeMMbI 1, 4TO JIA HeKOTOporOo k< p 


oj Nee (f)\( ef Noe (fle" 
Bveo>| 2 (sex) a 
0 
ie Rif) 
Drie <vo6y(A)". 
CueoBaTeJIbHO, 


Ee A—pP (A) 
(4c) ° hy Rtypayranyn 


6s 


TO IIPOTHBOpeyHT POPpMYHPOBKe JIEMMbI, T. €. JeMMa 2 JOKa3aHa. 
Jiemma 3. [Tycmo f —npouszeorenoe oepanuuennoe nodmnootecmeo En; 
C w— mxorcecmseo, yOoeremeopsrowjee YCAosusm Aemmbt 1 u makoe, 4umo 
* (e) >0. 
Tozda ¢ E,x—e€ MONO enucamb N-mepKblii 3amKHyMolli NpasuAoHoltt KYO 
ueHmpom Ha f CO CMoOpoHOt npouseoAbHOlL OAUHOL 2, YOoBAemMEopsUOLeU He- 
IBeHCMBY 


e’ Nee (f) > 4°CnV™ (e) 


n CM. 6 GopmyAupoeKe Aemmol 2). 
JloKa3aTeJIbCTBO aHaJIOrHYHO JOKAa3aTeJIbCTBY JIEMMb! 2. 
Teopema 1. Ilycme e Cw ydoeremeopsem Ycrosuam AeMMoL 2. 
Tozda 6 W—e MOZCHO enucamb NpaeuAbHolli N-mepHolli samKHymoll KYO 


pe Loe 
' co cmoponott Oauno d>p/VcrV,, ede p—Oauna pebpa Ky6a w, c<12— 
ICOMOMHAA KONCMAaHMA. | 
687 


Teopema 2. ITycmo e Cw ydosremeopaem ycacsuum remmbt 3. Toed 

8 W—e MOICHO-6nuCcAaMb NpasuAbHelli n-mepHolli 3amKHymMolll KYO W' CO C 
ut 
n—p 


ponoti OauHol d > = , e0@ C<12—abconomnan KoXcmarnma;, p— 


V cV® (e) 

Onauna peOpa Kya w. 
Teopembl vierko mouyyarotca u3 semM 2 u 3. Ja 9TOrO JOCTATOHO 
3a f IpHHATD KOHUeEHTpuYeCKHi KYO w Ky6 CO CTOPOHOH, paBHOH, HanpunMep, p/9. 
JJoka3aTembcTBO Toro, 4YTO C<12, nosyuaeTcAH HeMOCpeACTBeHHO H3 JIeEMMbI |. 
=!) PY 
Oueuum Tenepp Benmmunny Vo (e 1 Bi (2)) AAA HeKOTOPbIX KOHKPeTHBIX 
MHO2KECTB. ‘ 
JiemMma 4. Bcakuti ypoeend noaunoma P, om n nepemennolx cmenenu ky 


He Oonee vem us (k+ 1)" Komnonenm u pa3s6ueaem écaKkuli wap, a, C e- 


dosamenbno, u ece npocmpancmeo En, makowe He boree vem Ha (k+1)" vacmetl, 

JlemMa jlOKa3bIBaeTCA MeTOJaMH, aHaJIOTHYHbIMH W3JIOXKCHHBIM B padoTe 

O. A. Onettnuxk (°). I]pu stom B KayecTBe OCHOBHOrO MOJIMHOMa PeKOMeH] yer 

iy 

‘ 

CH paccMaTpuBaTb He Px, a PRI 1 2s) (x1 — x1") , rye r u {x?} — coorner 
i=1 

CTBeHHO, payiHyc HM KOOPAMHATHI LeHTpa YHOMAHYTOTO B (OpMYyJIMpOBKe JI@M= 

MbI lWapa. 

k fl 

Onpeyeneuue. Dyuxuuto rz (y), onpeqeneHHyto Ha E,, HA30BEM K yY COU 

HOpawHOHAaAJbHON, CCIM OHA YOBJETBOPACT CJICAYIOMLHM YCJIOBHAM: 

A. CyuecTByeT KOHeUHBIi Ha6op onpegemeHHbIxX Ha LE, MOMHOMOB 

P,, Po,..., Pi TakuX, TO CYMMa UX CTelleHel He MpeBOCXOAUT g H pH BCAKOM 

Hadope wHyeKcoB B; =+ 1 (i = 1,2,...,/) Ha COOTBeTCTBYIOLNIEM MHOKECTBE: 

l 


i k = iy 
Cg = 6,,8,...8) = Il €g, yHKUMA rz (y) COBNagqaeT C HEKOTOPOH pallMOHaJIb- 


i=1 Hf 
3 (Y) ok 1 i 0) 
ar (P= (Br, Be, --.»Br), B= 1), rae ep, ={Pi>O} 


k 
npu B;= +1 H ep, = {Pi <0} npu Bs = —1; Pi(y) w Qi(y) #0 cyte no 
JIMHOMbI OT P M€peMeCHHBIX CTeMeHH He BBE R. 

Rk 

B. rq(y) Bctony Ha E, ofHosHauHa H HelpepbiBHa. 

Kopoue ropops, dpyHklua i (y) 3aqaeTcA Tak: ypoOBHeM MoswMHOMa P= 

l 
= Il P; mpocrpaxctso E, pasOupaetca na 2! 3amKHyTbIx O6sactTeli {eg}, 10- 

i=1 
MapHO MepeceKalouMXCA PasBe JIMUIb TO rpaHnlaM, Ha KaxKOl U3 KOTOPBIX 
rs (y) saqaeTca cBoeH opmysol, a Ha NepeceyeHuu BcAKOM napbI OG6macTeu 
COOTBETCTBYIOML HE HM (OPMYVJIbI 3aqaloTcA COBNMaawluuMn, 

Hysesol ypopeHb nowuHomMa P 6yjeM Ha3bIBaTbh Capbepom (pyHKIMH 
rh (y), a wiclo q—NOpsAAKOM Oappepa. 

Ormetum, To B cusy nemmpr 4 2’ <(g+ 1). 

JIemma 0. Ilycmb e C E,— 06pas3 p-meprozo samkaymoeo wapa & Cc By 
npu BePOO Sai sadaeaemom pasexcmeamu t; = ia (yi = 1,2; ee 
20e {r* (y)} — Kycouno-payuonanonole yHKyuU om y Cc obwUM 6apoepom no- 
px0Ka g>0. 


Tozda Orn 6cAKO20 NpasuAoHozo Ky6a wCE, u npouseonoHolx 1, i, 2 
umeem mecmo Hepaeexcméo 


HOH (yHKuUver i @)= 


P 


Vo (¢N Br (2) S29 + 1)? (2g + 2k + 1)”. 
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Jokasareuabcerso. B cuay HenpeppiBnocru paccMaTpHBaemoro mpe- 
h w n—l 
Opasopanua Vo (€ NB; (2)) He mpeBocxoyuT ane aa Vo(€) KommoHenT Hy- 


! ® 

eBOro = 2 

MHOX€CTBa YPOBHA €) CPyHKUHH f(y) = Di te aC att (z)]? (cymmu- 
=] 

OBaHHe BeeTCA MO HOMepaM BC€X KOOPAHHATHBIX Oceli, CojepxalNxca B 


: 
i932), paccMaTpuBaeMoli HUIb Ha wape L. OGosHayum uepes ef ue) nyse- 
1 


l€ YpoBHA MommHomos Ps, = >) [Psi (y) — ti (2)Qh,:(y)P ul Pra e er 


i=1 


‘ 
mP)? (coornercrseHHo), rye Pei (Y) H Qs: (y) — NomMHOMEI, mpexcTaBssi0- 
qHe PyHKUHIO fyi = Poi (y)/ Qe, (y). 

_ Yuntsipast memmy 4, HeTpyQHO yOeqHTBCH B CuefyIoulMx HepaBeHcrBax: 


Vo (€ 1 Bi (2)) <Vo (0) < S10 (€8) + Vo (€2)1 < 


q <2! [(2k + 1)? + (29 + 2k +1)" ]< 
Dede lex 2 (gl a da Ok 


JlemMa jjOKa3aHa. 

JIemma 6. IJ/ycmo f —npouséeorcnoe nodmHooecmeo npaeuavHoeo KYy6a 
JC E,; e—o6pazs npocmpancmea E, @ E, (p<cn) npu npeo6pasoeanuu, 
AOABAEMOM KYCOUHO-payuonaAbHoimu Mynkyusnmu t; = is (Uja(ie= 1,2 472), 
Toeda @ E,—e mooeHo enucamb n-mepHolli npaeuAbHolli omKpolmolt Ky6 
c yexmpom Ha f CO CMOpoHOl OAUHOL &, 3Ad0aeAeMOLL pasBeHcmé6om 


, 


) 


4 \ Mee D—Bee”) a ae 
( ) DIS NG ep ae 


Ce 
JlemMMa JjIerKO MowlyyaeTcCH H3 JIeEMM 2 HO. 


MockoscKHi rocyfapcTBeHHbIH YyHHBepCcHTeT Toctynusio 
um. M. B. JlomoHocoBa 25 XII 1956 


UHMTHPOBAHHAA JIMTEPATYPA 


1A.f.Butymku4a, O mHoromepupix Bapnanuax, M., 1955. ?A.H.Koamoro- 
os, JLAH, 108, Ne 3, 385 (1956). 3 O. A. One uuk, g Matem. cOopH., 28, Ne 3, 635 
951). 


TLAH, rv. 144, Ne 4 689 


Jloxrnagn Akayemun Hayk cccP 
» 1957. Tom 114, Ne 4 


a 


MATEMATHKA | 
. &. HABAAEHKO 


K BONMPOCY O PELWMEHHM PA3HOCTHbIM METOJIOM YPABHEHHA 
JIAMJIACA C OCEBOM CHMMETPHEN 


(I1pedcmasneno axademuxom C. JI, Coborecim 18 XII 1956) 


B s3amerKe (!) MbI MpeQJIO%KUIH OJMH paSHOCTHbI MeTOA pellieHHA OCce= 
cumMetpHueckol 3aqaun J[upuxse Avia ypaBHenua Jlansaca 


: 
41 Ou 07u Oru 3 
Ae net gat dae () 


re f— payvasbHad KOOpAuHaTa; 2 — KOOPpAMHaTA, HallpaBsIeHHaH BYOsb OCH” 
cummetpuu. IIpa sTOM AIA NOyYeHHA KOHKPeTHbIX PaSHOCTHbIX ypaBHeHHit 
MbI CTPOWH rapMoHMyeckHe (byHKUMH Doz (r,z) (2=1,2,...) HU Don(r, 2) 
(n=0,1,...) Tp NOMOUIM rapMOHMYeCKUX MOJHHOMOB 


Py(r,2) = (VP +2)'P ree 


P= Oly. 2 (2) 


rye P, (x) — nosmmuompl Jlexanypa. Huxe Mbl nosyaaem elle O(HH BU yHK- 
WMH Pop (r,z) H Don(r,Z) HW pM NMOMOMA STHX HOBBIX CSyHKUMH CTPOHM 
pasHOCTHble ypaBHeHHA NO O HU No 9 TOUKAaM, KOTOPbIe B 9TOM CJIyyae ToWy- 
YalOTCA HECKOJIbKO OONee TOUHBIMH HM OoNee yROOHBIMH Ax TeopeTH4eckKUx 
HcCJIeOBaHHhi. 

1°. Tlocrapum ce6e WebIo HaliTH (byHKUHIO U(r,z), KOTOpad B OOsmacTuG 
IJIOCKOCTH f,Z, OrpaHHYeHHOH KOHTypoM I’, yfoBmeTBopsxeT ypaBHeHuto (1), 
a Ha I MpWnuMaer saqaHHble 3HayeHHA. OTHOCHTebHO HCKOMOH (byHKILHH 
u(r,z) Oyqem UpeqnouaraTb, Kak u B (), 4YTO OHa OONaaeT B OOacTU G 
HEIPepbIBHBIMH M OFpaHHYeHHbIMH MpOMSBOHBIMM JO HY2XHOTO HaM TlopsjKa. 

Tlokpoem oOsacTb G KBaypaTHOH ceTKOli c marom A uw o603HauHM KOOp- 
AMHAaTbI MPOHSBOJbHOTO y3ula Yepes Fo, Z. Byem npeqnowaraTb 10-lpexHemy, 
uTo kKpwBaa I nepecekaeT Mpsxmble, OOpasylollve ceTKy, HCKJIOUNTeIbHO 
B y3ulax CeTKH. : 


Jlemma. Ecau npouséoasHaa dynkyuan S(r,2) ydoeremeopsem COOMHO= 
WeHUIO % 


AS (r,.2) = — 2 OT 2) (3) 


r or : 
20e T(r, 2) —eapmonuueckan dynkyua, mo dyxKkyun 3 
Q (92) = S\(Hez) SE eine (4) 
ABANEINCA 2APMOHULECKOL. 


B camo jese, onpeyenanx AQ(r, z), umMeem 


AQ (r, 2) = AS(r, z) + Inr?AT (r, Bites ete 
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Dreioya, yuuTEIBAA (3) HM rapMonnuHOcTh dbynkunn T(r, z), Haxoqum 
(r, z) =0, uTo u TpeOoBanoch JoKa3aTb. 


3 uacTHocru, ecau T(r, z)— oguopogusii nommuom orenenn (2) 
T (r, 2) = Py (r, 2), 


3 KauecTBe S(r, Z) MOXKHO B3ATb, B CHsy (3), Take OHOPOAHBI nom- 
S(r, 2) =Sz(r, z) Toi xe crenenu & UH, cueqoBarTenbHo, (byHKxuua (4) 
1HHOM CuJlyyae OyeT HMeTb BUY , 


Qe (7; 2) = Sz (r, 2) + jee (F102) ine? (9) 


Kosppuiuentb nozuHomos S; (r, 2) onpeyemsem merojom HeolpejlevieH- 
_ KOSPHIUHEHTOB. 


llomb3yacb rapMOHHueCKHMH ToMHOMamu (2) Hu dyHKUNAMH (5), MOxHO 
rpouTh dbyHKuuH D2, 4(r, Z) H Dgn(r, z), KOTOpHe npn n=O, 1, 2, 
| -MMEIOT BHI: 


Dy (r, z) = Py, D,(r, z) = Pi,. 


Do (r, 2) =-2Qo—GoPo, Ps (r, 2) =-—2 Qa — GP, 


4 * fig 
, (r, Bas te nee Tas 
pre Ts . 
QO; (7, 2 aa AoA ay BSL Vow at eer tare Fea (6) 

. int 4 * re * 

D, (r, 2) ag Cacia oleae ~g Qo + J2Po: 

r 4 _ ie + 

OD, (r, 2) = — 7 Qs +-H MP3 +z Q1 + MP, 


4 3 


Saye a en aga il pa ks ga 
Ds (7, =a Pata e—-zn anger Wo AB ce 19 ap 40.) 4.02 
Jin COKpalleHHA 3auHCH MBI o603HauH JIN 

Ph=Palr, Z—%), Qe=Qa(r, 2— %); 


r2 
p= eink, n= e(m—B), gpl do), 


yuKunu Q,(r, z) (k=0, 1, 2, 3), B cuy (9), HMeloT BHI: 


Qo(r, 2) =Inr, Q, (Cr, 2)= 2 In, 
3 2 
2) =r (2? — =) liver? 20 47.. 3) er (2— =a zr?) tne 


PyHKuHH Bua (6) alOT BO3MOXKHOCTh NOMYYNTb MeTOJOM, V3J102KCHHBIM 
), pasHOCTHble ypaBHeHUA JIA MOOOTO YHCa NPHBAeCKAeMBIX Y3JIOB TIpo- 
d 
JIbHOM CeTKH. Mae . 
[a KBajpaTHol ceTKH ¢ WaromM h pa3HOCTHbIe COOTHOLIEHHA, COCTaBJeH- 
no 5 TOUKaM, HMeIOT CuIeyIOMHH BUT: = 

Q* 691) 


U (To, Zo) = Ou (To + A, Zo) + bgU (fo —A, 20) + 
"3 sar [u (To, Zo th) +u(fo, 2—A) +R, 


u(h, 2) = "feu (2h, 20) + %/io lu (A, 20 +4) +u(h, 2%—h)] + Ai, 


{ 


u(0, 2) =7/,u(h, 2) + 7/6 (u (0, Z+h)+u(0, 2—A)]4+Ro, 
rye 
b, = 4p (8) In(I—4), 6, = — 48 @) In(1 +8), : 
f ; z t 
b=PQE®Q, PO=aWe_ t=qr >A, 
i 
d(t) = E (&) + 28 In =: E(t) = 2 In(1 —#) +e Ini, 3 


| RI <ChHAM,+O(h%), | Ry| <Cyh*My +0 (h%), | Rol < Coh*Mgt+ O(f*). 


Syecb C, C, u Cy—BiomHe oMnpefeueHHble MOCTOAHHbIe, He 3aBHCALIP 
OT wara ceTkH A uw u; M,—BepxHaAA rpaHb MOJyJeH YeTBeEPTbIX MIpOH3BC 
HbIX WU B OTKPbITOH OOslacTH G,B KOTOpbIX AupiepeHuupoBaHHe NO ¢ pK 
BOJHTCH YeTHOe YHCIO pas. 
Pa3HOCTHble COOTHOWeHHA, COCTaBJICEHHbIe M0 9 TOUKAaM, B JaHHOM CJ 
qae HMeIOT BHI 


U(To, 2) = Oyu (ro +A, 2) + Ogu (To —h, 2%) + bs[U (ro +4, % +h) + F 
+u(to +h, 29 —Ah)] + Og [u (To, 2 +4) + U (To 2 —A)] + 


++ By [U(ro—h, 2g h) + elo =F, 2o— A) +R, (8 
U(h, 2) = *"/5gU (2h, 2) + 7/196 [4 (2A, 2 +A) + u (2h, % —A)] + 
+ /1o6 [4 (2, 2+ A) + u(h, 2—A)] + Ri, (& 
(0, 2) ="/ag tt (hy 20) + Ze [u (0, 20+ h) Hu (0, 29—h)] + 


+ 7/s5[ (hy 2 +h) + u(h, 2— Hh) + Roy (8 
ee | 
b= —2%®()ISH)—Po (BOL, b= 2@IT@—Ha@) BO, 


bs=P()S®), b=PQRO, b&=—p@OTO, 
pO=ae t=, rm> 2, 


DO={RO+f Hie. Oe Ole. 
SH=AOUH+DOH®™, TO=AOROtLaGo®, | 
R®) =§[B Ev) — 24] —[o)— 4 HIICE) +4@1 
A®)=—B() +41), of) =C()+1/,2B (0), 
BO =2+) 00) + 2-H a8), 
C (8) = — 409 (6) 94 (&) + a (3 + &) [eg (E) + 0, (8)] + 
+ 4/56 (10 + 8) [25 (@) — 0, ®I, 
1) =) +E — 8), 2) =o, 0) —F(1 +8), . 
BO=S%sBO+o@+a®h of) =In(—s), o()=In( +e 
|R|<CHM,+0(h), | Ri | <E\A8M, +0 (h»), | 
| Ro | <Coh*M, + 0 (A). 
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cb C, C, u Cy — Brose onpeseueHHble NOCTOAHHbIe, HesaBHcamme oT h x U; 
(¢ = 6,8) — Bepxuasd rpanb Mogyselt i-x TIPOM3BOJHDIX »lf B OTKPbITOH 
actu G upu r>h (i = 8) ur = 0 (i = 6), B koropnix yucdepenuupoBaHue 
r IPpOBOAMTcH YeTHOe 4HCIO pas. 

OrOpacbiBad B ypaBHeHusAx (7) u (8) ocratounpie unenbt R, R, u R, u R, 


H Ro, KOTOpble NpecTaBAAIOT BEIMUHHbI MasIble 10 CpaBHeHHIO C OCTAJIbHBIMH 
HaMH, NOJIYYHM Be CHCTEMbI ypaBHeHHH B KOHeUHBIX pasHocTax. Kaxyaa 
STHX CHCTEM Jlae€T BO3MOXHOCTH ONpeeNIHTh Mp 3aaHHbIX 3HaYeHHAX U 
I ipuOnmxennbie 3HayenHa :byHKUMM UW BO BCeX BHYTPeHHUX y3u1aX ceTKH 
acTH G. 

PeieHve CHCTeMbI JIMHeHHBIX ypaBHeHHli MoxKHO IIPOBOAUTh Ip 39TOM WH 
OMOM HTepalluH WIM MeTOAOM NOcIeAOBaTebHOrO PpyNMOBOro HCKJIOVeHHA 
3BeECTHBIX IIpH MOMOnIH OOpaleHHA MaTpHu. 

OTMeTHM, UTO pasHOCTHBIe ypaBHeHHA, Tomyuenunie u3 (7%) u (8°), copmaqaior 
JOTBETCTBYIOIMMMH YpaBHeEHHAMH, IIpHBeseHHbIMH B (?) u (+) cooTBeTCTBeEHHO. 
Heo6xoumo Tak2Ke OTMeTHTb, ITO Kos pulventp! b; B bopmysax (7) u (8) npu 
X fo = nh (n = 2,3,...) MOMOKUTEMHLI, B TO BPeMA Kak B SOpMyse, IIpuBe- 
HOH B (1), HeKOTOpble H3 HHX IIPHHHMAaIOT H OTPHIaTebHbIe 3HayeHusA. 

2°. B kayecrBe IpHMepa paccMOTpHM 3ayja¥y O HaxomKeHHH 21eKTpHye- 
TO NOJIA BHYTPpH WHIM ApHyecKOH KOpOOKH KpyroBoro ceyeHua payuyca R, 
2<H, 00a ocHoBaHHA KOTOPpOH 3a3eMJIeHBI, a OOKOBad NOBEPXHOCTb 3apA- 
ia JO moTenuvana Vy. Ilonaraa H = R= V,=14u BoOupan h = 0,25, 
lydaeM: JIA Yy3JIOB, PaCMOJIOMKeHHbIX Ha OCH Z, CMeMyroulHe pesybTaTHI: 
dopmyviam (7) 0,17629808; 0,24598536; no dopmyaam (8) 0,16464955; 
322553; mo dopMylaM, MpHBeyeHHbIM B (1), 0,16471404; 0,23229634; no 
ymysam C, A. Tepmropuua (*) 0,17778664; 0,24792036; no dopmyne, mpHBe- 
HoH T. A. [pun6eprom B (°), 0,16453967; 0,23217446. Takum oOpasom, pe- 
bTaT, MOWYYeHHIM mo tbopMysiam (7), HeCKOJIbKO TOUHee pesyJbTaTa, Moy- 
Horo 10 dopmysiam C, A, Tepmropuua (?), a pesybTaT, NOyYeHHBI 10 Pop- 
1aM (8), TOUHee pesysbTaTa, MOMYYeEHHOTO 10 (POpMywlaM, MIpHBeeHHBIM B (?). 
B 3akm1oueHve BbIpaxkatlo rsryOokyio OmarogapHoctb akag. C.' JI. Cooney 
I[€HHbIe COBeTbI H yKa3aHHa. 


Tlocrynuso 
3 XII 1956 


WUTHPOBAHHAS JIMTEPATYPA 


el. © Jianugeu xo, JIAH, 110, N6 (1956). *C.A.-Tepmropun, Kypx. 
KN. pu3., 6, B. 3—4, 3 (1929). %T. A. [puu6epr, Y36panubie Bompocbl MaTematu- 
cof TeEOPHH SJIeKTPHYeCKHX HM MArHHTHBIx sBeHHH, sz. AH CCCP, 1948. 


Jioxnann AkafwemMun Hayk CccP 


uJ 1957. Tom 114, Ne 4 


B. K. 3AXAPOB 


NEPBAA KPAEBAS 3AXAUA JIS YPABHEHHSA 9JJJIMMNTAYECKOL 
THNA YETBEPTOFO MOPAKA, BbIPODKAAIOM[ErOCA HA FPAHHit 
OBJIACTH 


(IIpedcmaeneno axademuxom C. JI. Cobonesoim 16 XI 1956) 


B wacrosmel 3aMeTKe paccMaTpHBaeTcA WepBaxi KpaeBan saflaua 
oOulero ypaBHeHHA ueTBepTOrO TlopaqKa 


0? 02u 2 02u oO? O2u 
LA = or (an a + ax oy (ara. 535) a Oy (42020 st) r 


“Sie 702 O2u O20 Oru 1, OF O2u 
i “2° Ox Oy (Ce oT) * 2 dx? Care Ox a5) + 2° ay? (Gizee Ox a5) 4 


4 O2 / O2u OFu Ou Fu 
+ 2 x04 ( Gioee Op \} rupted ee + Qy29 axay? + Qy12 ax20y “4 
Ou O2u O2u O2u 
“Tt Gate aye tC” peas + 2a4. eBgu in eta 


, Ou Ou 
+. 3, + a gy + tot = 


QJIIMMITHYeCKOrO THMa C JBYMA He3aBHCHMbIMH TIepeMeHHBIMH, BbIpO*K aloe 
rocA Ha YaCTH TpaHHUbl OONACTH, NpPHMblKatolleH K ocH Ox. YpaBueune (1 
paccMaTpuBaeTcaA B KOHeEYHOH OOacTH D, pacnosoxKeHHOH B BepXHel MOU 
IJIOCKOCTH WM MMeloleH YacTb rpaHHubt Ty Ha ocu Ox. OctTambHyio ac 
rpaHuubl OOosHauuM yepes T,. Cuntaem, uro rpaHuyua T, Takopa, 4uTO Am 
Hee HMeIOT MecTO TeOpembI BsIOmKeHHA C. JI. CoOouesa (+). | 

Upeqnouaraem, 4To KospPuUveHTHI MpH CTapuIMxX MpPOH3BOAHEIX B ypaB 
HeHuv (1) HempepbIBHbI B 3aMKHyTOH O6MacTH D=D UT, T=T, UT 1 
ABaxk [bl HENpbIpbIBHO uppepenuupyempl B D? = Dr (y > 8), rye 8 >0 u sto 
60€; Ay14, A119, Ayo HU Aggq TPHXKAbI HENpepLIBHO AUdpepenuupyemp! B D>; ay 
Qy2 H Ag. [Bax [bl HelIpepbiBHo Audpepenuupyempl B D*; a, Ua, HelmpepbiBH 
Auppepenuupyempt B D*; a, HenpeppipeH B D>. IIpeqnonaraem takxe, 4 


CPY* S Agz0n < C?y%, ‘ 
re a>0. Ecnu «=0, To Oyyem mpeqnonaraTb, 4TO Q4;;,;—>0 npu yO 
Jina onpefenennocta 6yfemM cunTaTb, ¥TO B KaxkOli TOUKe O6nacTH D chop 


4 ; one 4 2-2 4 3 3 
A‘ (fi, &3 x, y) =n + 12195162 + Qoooo%s + Ayrrobibs + Qy200% 13 > 0 


npu &-+&>>0, mpwuem sHak paBeHcTBa jOcTHraeTcCA JHB B TOUKaX Ty 
Teopema 1. /ycme 01s abwix Oeticmeumeronerx uucen &, &, (2+ > 0 
gopma A*(%, &3 x, y) >0, ede suak pasencmea Oocmueaemca aul 6 Mod 
kax Io. Codenaem sameny: = by, bbo = by, = bo. Toeda cyusecmeyeh 
docmamouxo enadKaan gynkyua h=d(x, y) makaa, amo copma 


BiGiis Saas bens Y) == A’ (Gi cian cee y) + (fe — 812) = 


a 22 2 2 
= Ay111S1rt (Are12 + A) bien + Asoootoo+ 4319611812 — @1999819%32—AEq 1 S09 = 0 
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2 2 ~ & 
pp. byt Eis + 0; G4, bbe: G99 — mobile Oelicmeumeaonole 4ucaa, npu- 
eM 3HAK paeencmea moxem Oocmueamoca auld 6 mouKkax Ty. 


+ 
Tak »Ke Kak B paGote (°), BBO_aTCH mpocrpancTBo (2° u IIpOcTpaHcTBo 
< C MeETPUKOM, 3aaHHOl yepes cKaApHoe MponsBeyeHue 


| O2u d2v Ou d2u Ou du 
{Gu, Gu} = \\ [ar “Oat Oae tb (Gaia + A) x Oy Ox Oy TF Ago09 ay Oy? Se 
D 
4 02u Ov 4 Ou dv 4 O2u dv 
esp Cie a.8 Oxdy ty Fa132 52 Oy Ox? + > tes Oy? Ox dy ae 
| 4 du 82% , r» Ou dv Ou do 
i + > aaa 5, oy a 2 Ax? dy? ‘i Sar or | eds (2) 


ITO BOS3MOXHO B CHJIy Teopemp |. 
Cuntaem, uro mpH «>0, 8 >0 BpINomHeHDI cueqyioulMe yCOBUsA: 


cry® < Gyre -A<Ciy?, Qe oa (Bb (Sinsueien Saar > Y)> 
O< y®ti, < C3B (ei, Sra, Soak, -Y); OR Gut C20 (igre j95. S303 Xe) 


[IX JHOOBIX JCHCTBHUTEIbHBIX &3, 19, foo. 
Breyem o603HayeHHaA: 


i a dar» 0A22 Oar 29 O?Ag00 __ 9 A292 OA 22 et ie 
ee ea Ot gan, 5 te oe St aah ae 22) 
\\ uv dx dy = [u, vI], 

' D 
= LE EEN =< 1 02K a Ae 502% 
A eT ira ig a ae aaa CS areca malay 


UYepes £5 (cs), c= 9(x, y), (x, y) ED, Syqem oO6o3HauaTh npocTpaHCTBO 
DyHKUMM, CYMMHpPyeMbIX B KBaj[paTe c BecOoM s(x, y) No oOmacTH D: 
au, uj<. + oo. 
~ Cayuan a) pn O<a<l, B>O neppaa Kpaepan 3aqaua AA ypaB- 
ieHua (1) c OMHOPOAHDIMH TPpaHHUHbIMH YCJIOBHAMH cCTaBHTCHA Cue yIOULuM 
\6pasom: umleTcA OOOOMjeHHOe pelleHwve ypaBHeHua (1), oOOpaltiatomeeca 
3 Hyb Ha L=T, UT) BMecte c MpousBoqHOH NO HOpMasn, 

IlycTb B HekOTOpol oKpecTHocTH I) BbIMOJHeEHBI ceqyIoulve YyCJIOBUA: 

Peery tayo) eo 3, poe ly Uc he 1 ge Tt: 


1) Ny > — cy? | Iny|? (In | Iny|)-= mupH « = 1, 
N,>— cy? (In| Iny|)"* mpu l<a<2, 
Ve Ce oeuiieN, = —cy  (infing|) ° Upto <a <0, 
Ny > — cy? IpH «% > 3; 

DIN, cam finy|,, Gn | ingly * mpy a= 1, 
No<oxy** (In | Iny|)~* upy l<a< 2, 
NV, <tcyhs um N.< cy” “(in jinjy |) * mp 2<a< 3, 
No< Gy pH a > 3; 

3) mH60 

| Goss | SS Jing |? (in [ing )) mpu «= 1, 
deen | ey, la.| ny) mpy l<a<3, «>3, (3) 


| Geen | Se’y? | Iny|* (In | Iny|)-* npn « = 3; 
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| ayoo | <o¥ | Inty| (in | Iny|)-*mpua=1,B< he <1, — ac) 


t Qing |S GUS Un [Ing ee er eee ae ine sey B> 
diy Cae pH He 1, 
Ce age (In | Iny|)"“ mpu p=1, (9) | 
dreeg (in aay npu B > 1; 
160 
—T\Inyl*(In | Iny|)~*"<do2<0  .mpaa=, 
—cy* | (in| Iny|)” *< sen < 0 npu l<a<3,a>3, (6% 


—cy? | Iny|*(In | Iny|)—* < deen <0 pH « = 3; 
Qy12 <0; Qing — 3412292 < 0. 
Cayuah B) «>3, Bol: 


1) \,>—c] Ing) Go inp) upu «=3, BI; «>83, p =, 
261 


Ny > —ciy** (In | Iny |)" wan Ny > — ety? (In | Ing |) ™ 
npu «>3, B>1; : 
2) Ne<ey|iny[*(Infiny)~* — mpu>3,B = 1, «= 3, BST, 


No <cy "(in | lity). mam WN, cy in eee 
pie 0, Peak: 


me mu6o (3), (4) u (5) mpy «>8, BS>1, an6o (6) npu a>3, rye” 
— j060e MOJOKNTebHOe YMCJIO, C CO 3HAYKAMH — HeEKOTOPbIe KOHCTAHTHI, — 

= max (a, 8). 

TlepeuuculeHHble TOJbKO YTO YCJIOBHA MbI 6yJeM Ha3bIBaTb «yCOBHA S». 

Ilpu BemnomHenuu ycnoBuli S neppad KpaeBasd 3ajjaya Cc OMHOPOHBIMH rpaHw4a- 
HBIMH YCJIOBHAMH COCTOHT B HaxO*K eH OOOGMLEHHOrO peuleHuA ypaBHeHus (1): 
B Cayuae 6) OOpamatomeroca B HyJb Ha I’, nepBble NpOHSBOAHbIeE KOTOPO- 
ro oOpaulaioTa B HyIb Ha I'y; na Ty ycnoBut Ha NepBble NMpOM3BoO,HbIe 
MCKOMOrO peliceHHA He 3ayaeTCH; B Cyuae B) OOpaliiaiomerccaA B HyJIb 
Ha I; BMecTe CO CBOHMH MepBbIMH TpOH3BOAHbIMH; Ha J) HWKaKHX TpaHHy- 
HbIX YCJIOBHH He 3aaerca. 

SamMeTHM, YTO TpeOyeMbIM rpaHHYHbIM YCJIOBHAM YOBJIeTBOPAIOT Ha OCHO- 
BaHHH TeOPeM BJIOXKCHUA, AOKASAHHbIX B 3ameTKe (°), PyHKUHU u3 ©. O6pa- 
mjeHHe PYHKUHH HW MpOH3SBORHbIX Ha TpaHulle B HYJb MOHMMaeTCA B CpeHeM. 

IIpu CPOpMy HPOBaHHEIX BbIWe YCJOBHAX MO OOOOULEHHBIM pellieHHeM 
NepBo KpaeBoH 3alauH JA ypaBHedun (1) B cyyatx a), 6) H B) MOHH- 
MaeTCca Takada (dyHKUMA u€Q, uro ana mo6olt byuxunn v€Q x o6pa- 
maiomeicAa B HYyJIb B HeKOTOPOH oxKpecTHocTtu Ty BbIMOmHeEHO creRyIomee — 
MHTerpaJIbHOe COOTHOIIEHHE: 


me) 
[h, v] = —{Gu, Go} + ae Qy11 a + A312 — ap ip 


Ou 00411 one = dv 0a112 4 (el) 
+ [ae (242+ Se Garay tae — 42) 57] + 
Ou oe dan ea) dv O0Qj09 = Ov 
ig ea aan) oy + (Fi onal 


oy oy 
a [. ue “f ye a den se) o| = os [se , deat et —— ty 5-5. + 
+ Laps Capt + arog — Sap — 2) #] + 
+a 2) o]— [oak rae] 
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Teopema 2. ITycmo 6 cayuanx 6) u B) 6binoaHeHeL ycaoeusn S. II ped- 
OO#UM MaKoce, 4MO 6 CAYUae a) B HeKOMOpott oKpecmHocmu Ty umewm 
mo Hepaeencmea: : 


ee 


io (9) u 

| Qox2 | <c?y*—1, 

ors) ese ening) mpy 0<p<l, 
| Qyo2 | Se CG (iin). mpu B>1, 

| G20 | <ces | Iny[™ (In | Iny|)* mpu p= 1; 


~2, &—1 2 

a —cy SJ Agen <0, Ayyg<K0, Ajo2 — 3Ay 124209 <0, ede y= max («, 8), 
>0O u «atoboe. Ecau, Kpome nepeuucaeHHolx eolue ycanoeuti, 6 Kaxc0om 
yae, OAA mobott mouku uz Obnaacmu D 6ydem eolnoaneHo 


oie al 0a; a 0a2 4 G2 Qy1 07a; 4 0799 
5) SS ape Se Pa © oer POPE Pe pr AL ae 
he A Pan om fA 03312 _ 1 AP ayoo a. 1 0? A209 <0: 
2 ax3 2 dx®dy 2 dx dy? a2 oie ar ae 
3 darn 1 dare 3 OAsa2 1 Odj2.2 
Ve ae plese Oy — 4, <0,; P20 ag a ie — 422 Q0; 


3 00111 a) Oai12 = 3 OQo99 4 Od409 = 
ce ax + 2 dy meaty ear Toe — Gy») — 


ft Oars 1 Odie. — \2 
ar een Mery) ey 


nepeanh Kpaeean sadaua 6 YKa3QHHOU eollue ~nocmaHoeKe ‘umeem eOuH- 


eHHOe pewenue Ora sroboli npaeoti wacmu h€ L5(op"), 20e oy — eecosan 
WKYUA, ONpedeneHHAaA 6 Meopemax BaAooCeHUsA (*). 

TlokasaTesbcTBO MpOBOAUTCA (byHKWHOHAJIbHBIM M€TOJOM, TaKHM Ke Kak 
adore M. V1. Bumuxa (7). Unenbt nusmero nopayKka ypapHenusa (1) pea- 


VIOTCH B BUe onepaTopa, jelcTByromero B RX. JloKaspipaeTca, 4TO olle- 
Op, COOTBeTCTBYIONMH onepatopy L, HMeeT BCIOJY MIOTHy!O OOJIaCTb u3- 
(eHHA HW OPpaHHUeHHbIit OOpaTHbI OMepaTop. 

B 3aKsIOUeHHe MOMb3y1I0Cb CJIyYaeM BbIPASHTb HCKPeHHIOIO OarofapHOCTb 
q. C. JI. Co6onepy, No pyKOBOACTBOM KOTOpOrO ObIJIa BbINOJIHeHa Ha- 
dijad nadora. 


Matematuyeckuit uHcTHTyT uM. B. A. CrexnoBa Iloctynuso 
Axkayemuu HnayK CCCP 13 XI 1956 


ILHTHPOBAHHASA JIMTEPATYPA 


1C. JI. Co6ones, MHexoroppe npumenenua dyHKUHOHAbHOrO aHaJv3a B MaTe- 
yeckoH dusuxKe, JI., 1950. 2M. HW. Bumux, Matem. cOopH., 35 (77), 513 (1954). 
K. 3axapos, (JAH, 114, Ne 3 (1957). 


; Jloxaagn Akagemun nayx CCCP. 
“one 1957. Tom 114, Ns 4 
\ 


B. A. WJIbHH © 


0 PABHOMEPHOM CXOJMMOCTH PA3JIOKKEHHM MO COBCTBEHHBIN 
®YHKUMAM MPH CYMMMPOBAHUH B TOPAAKE BO3PACTAHHA — 
COBCTBEHHbIX UAMCEUJI | 


(IIpedemaeneno akademuxom C. JI. Co6oneeoim 13 XII 1956) 


B stoli padote usyyaercA BOMpoc O PaBHOMePHOH CXOJMMOCTH PasJIOKeHHE 
Mo coOcTBeHHBIM (yHKUMAM ypaBHenua Au + hu = 0 B Npov“3BObHOK OOsa 
cTH g m0Goro yeTHOro Uucna N w3mMepeHH c OMHOPOAHbIM KpaeBbIM YCJIOBMEY 
jk0O0PO H3 TPeX POAOB IPH yCOBHU, UTO CYMMHPOBaHHe BeeTCA B ECTECTBEHHE 
MOpaAyKe BO3pacTaHHA COOCTBeHHBIX HCE. 

O6pluHbIe ycuIOBuA pa3zsox*KuMocTH tbyHKuuH f, OOecteyMBaloulve a0colWr 
HY10 H paBHOMepHY!O CXOXMMOCTb pxAya Mypbe STOM PYHKUMH, 3akOUaIOTCH 
B cJleqyioulux AByxX TpeOoBaHHAX: ‘ 

1) ®ynxuus f u ee NpousBogHble Zo nopagKa* [N/2] nenpepbiBHbl B 3aMKHY- 
TOM OOmacTH g, a IpousBoAHBIe NopsagzKa [N/2] + | umeror B OONacTH g HHTerpA 
pyeMbId KBaypaT; 

2) cama dyuxuna f, ee manmacvan Af uv ee NOBTOpHble MalwacHaHbl Jo Me 
pagka [N/4] ana crysaa neppol KpaeBol 3aqauu u Wo mopayKa [(N — 2)/4] 
AIA cyyad BTOPOM WM TpeTbeli KpaeBol 3aadu YOBMETBOPAIOT COOTBETCI 
BYIOULeEMyY OJHOPOAHOMY KpaeBOMy YCJIOBHIO. 

Sameuauue 1. TpeOopanua 1) u 2) MoryT ObITb OOOOMeHbI ceLyK 
iiMM OOpasom: 1’) BMecro TpeOoBaHua 1) ocTaTOuHO NOJYHHUTS *yHKUHNO | 


yenosuio feW$%?* (co). 2’) mp stom ocraTrouHo, 4TOOBI cyHKuuA 
WM ee MOBTOPHbIe lalachaHbl, YKa3aHHble B TPeOOBaHHN 2), yROBMeTBOPAJIM COOT 
BETCTBYIONIEMY KpaeBOMY YCJIOBHIO B OOOOMIEHHOM CMbIcue (T. €. «B Cpe HEM») 
EctecTBeHHO OXKMaTb, YTO YKa3aHHble YCMOBHA PasmOX%KAMOCTH MOryT OBIT 
OCcMAaOJIEHbI, CCIM OTKAZATLCA OT TpeOoBaHHA aOcOMIOTHOH CXOAMMOCTH UM 3aHATbCA 
W3y4¥eHHeM PaBHOMePpHOH CXOAMMOCTH pxAXOB Wypbe pH cyMMupoOBaHUH 
MOpAAKe BOspacTaHHa COOcTBeHHEIX UuCceM. ITO OmUAAaHve ONpaBsLIBaeTes 
/[na YacrHoro ci1ry4yad, Kora OONacTbh g UpectaBasaer co6oH N-mepupiit ups 
MOYPOJIbHBIM Napawesenuney, T. €. AA KpaTHOrO TpHroHOMeTpHyeckKoro pasa 
@ypbe, a Takxe [Ia uHTerpana Mypbe b. M. Jlesurany (1) yqanocb ocna6uT 
yka3aHHble BbIINe OOBIUHbIE YCOBHA PasJIOXKHMOCTH Ha OAHY MpousBoqHyw 
B uactroame paOore HaM yJlalocb H€ TOMbKO NOAYYINTb COOTBETCTBYIOLI 
pesyIbTAaT At MPOMSBOMbHOK OOsacTH sOOOrO YeTHOTO YHCa U3MepeHHit, 
M QOKa3aTb OoNee CHIbHOe YTBeEpKeHHe, KOTOPOe MbI NPHBOAHM HuKe. 
OcHOBHasa Teopema. J/ycmo g—npouseoronan obnacmb 216028 
aemnoeo 4ucaa N usmepenuti, OonycKkawaa npumenenue mopmya T pura k coos 
CMBCHHULM PYHKYUAM, Af — NPOUSbOALHAA MYyHKYUA, 3A0AHKHAAB 9MoOL ob. 2acmu 
u yOosremeopsu0Uan cacdyrouum Oeym mpeboeanuam: 1) f EW! (2) (p >2) 
2) cama dyakyusn f, ee aanaacuan Af u ee noemoprele aanaacuanes 00 NO: 
px0Ka [(N — 2)/4] daa cayuas 1-ti kpaeeot sadauu u Oo nopadKa [((V — 4) /4 


* Keapatuble CKOOKH 3/eCb H B JlabHelitlem O6o3HayaioT, YTO GepeTca Wead YacTb 3aKIIe 
4eHHOTO B HHX WHC. 
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Dan cayuan 2-ti uau 3-ti Kpaceoli sadauu yoosremeopstom «6 cpedHem» co- 
pMeemcmeyroujemy OOHOPOOHOMY Kpaes6oMYy YCAoéBurO. 

Toeda npu cymmuposanuu @ nopsdKe eospacmanua cobcmecnnolx uucea 
MODCHO ymeepr9cdamb pasHomepHyto 6 arboti cmpoeo eHYympenneli NoOCbAACMU 


et He moaoko pada Pypoe dynkyuu f, Ho u pada Goaree obtuyeeo 
3u0a: 


yea) kU eee (1) 
i=1 
20e x — m060e 4UuCcAO, YOoeAemBopstOoLee mpeboBaHUto a<N Du iy, p, 3a- 
KMOLCHHOLO 6 npedenax 2< p< re a a = Onan p> ee ‘ 


loquepkuem, 4YTO Is paBHOMepHOi cxoyuMocTH camoro pagja ype 
QOCTaTOUHO, YTOObI YHCIO p B TpeOoBaHHH 1) Oblm0 Oompue 2. 
_ Us ocnosnoli Teopembi BbITeKaeT culeqyloulad ouenka Aa k-ro ocraTKa 
paqa Dyppe (byukunu f, cipapeqmBant B mo6oli crporo BHYyTpeHHel nOJ- 
o6slacTH g”: 
| co 
rn (P) = Dyfi (P) = 0() (2) 
i= R 
(sqecb. «— mo60e uKCHpoBaHHoe HCO, yAOBMeTBOpsAIOMee TpeOoBaHHt0, 
yKa3aHHOMy B (OPMYJIMpOBKe OCHOBHOM TeOpeMbl). 


Sameuanue 2. Ecan fe Vase: (9 >2), TO H3 UB3BeCTHBIX TeOopeM 
BIOKeHUA (*) BLITeKAeT, UTO | HelIpepbIBHa B 3aMKHYTOM OGmacTH g; f H ee 
MOBTOPHbIe JlalacHaHbl JO NOpsAyKa, yKa3aHHOro B TpeOoBaHHH 2) (a B culy- 
qae 2-H WIM 3-H KpaeBOH 3alauH H HOPMaJIbHbIe MpOM3BOAHbIe OT STHX Jla- 
MIaCHaHOB) CYMMHPYeMbI C KBaypaToM mo mo06omy (NV — 1)-mMepHomy KycouHO- 
rulaqKOMY MHorooOpa3Hto. 

TakuM o6pa30M, yOBMeTBOpeHHe KpaeBbIM YCJIOBHAM He’ TpeOyeT, UTOODI 
pyHkuuA f YAOBMETBOPAAa JONOMHHTCIbHBIM YCJIOBHAM TJlaKOCTH. 

Sameuaunnune 3. Ioquepkuem, TO ycTaHOBsIeHHOe B OCHOBHOM Teopeme 
rpeOoBaHve rulaqKOcTH Ocma6eHO ObITb He MOKeT: B TpeOoBaHHH pew ,, 
pyle p—>2, HeJIb3A YMeCHbIUMTbh HH OHH W3 NoKa3aTenel (Hu p, Hu (N/2)), uOO 
IpH 9ToM (byHKuua f yxXe He ABAAeTCA, BOOOMIe TOBOPA, HelpepbIBHON. 

Ji1i UpOv3sBOMbHOH JByMepHOH oOacTH H3 OCHOBHOM TeOpeMbl BbITeKaeT 
a3 IOMUMOCTS PYHKUNH Oe3 NpeANONOReHUA O CYULECTBOBAHHH €€ BTOPbIX Ipo- 
i3BoqHBIX. JlocraTOUHO TloTpeGoBaTb, uTOOB! dyHkKuNA f Oblla cCyMMupyema, 
6laata OOOOULEHHbIMH MepBbIMH IIPOH3BO]HbIMH, CYMMHMPYeMbIMH CO CTeIeHbIO, 
OIbINeH 2, H JIA cyan 1-H KpaeBol 3aa4yH YAOBMeTBOpAAa B CpeHeM OJ{HO- 
JOJJHOMy KpaeBomy yculoBuio l-ro pojla (Mua culyyad 2-i HM 3-H KpaeBbIX 3afay 
VIOBJIETBOPpeHHe KpaeBOMy yCJIOBHIO He TpeOyetca). Ec 2%e oO0OmeHHBIe 
1ePBbIe MPOUSBOAHbIe CyYMMMPYeMBI CO CTeIeHbIO, Combe 4, TO JIA MPpOW3BOJIb- 
{0M JBYMepHOH O6acTH MOKHO YTBeEpXaTb PABHOMEPHYIO CXOMMMOCTD HE TONbKO 
Iafja Dypbe, HO U pxfla Oouee OOmero Bua (1), roe «<4/,, UpHuem Qua k-ro 
yeTATKAa paa Dypbe cipaBeymuBa oueuka (2), rqe Takxe a<1/4. 

3ameuaune 4. B coorsercrBuu c 3aMeyaHHem 2 TpeOoBaHHA, HaJlOoxKeH- 
iple Ha (yHKuuo f, OOecleuHBaloT HeMpepbIBHOCTh STOH yHKIHH. OHako B 
Tyiae HPOW3BOIbHOM AByMepHOM OOMacTH, IpHBeKad OCHOBHOH pe3yJIbTaT 
ya6oTHI (3), MbI MOXKeM OTKa3aTbCA H OT TpeOOBaHHA CTPOroH HelpepbIBHOCTH 
AMO (PYHKUMH f, 34MeHHB Cro KYCOUHOM HEMpepbIBHOCTbW B CMBICIIC, YkKaSaHHOM 
3 padore (*). [Ipu stom pay Dypbe Ana hynkiuu f OyqeT CXOMMTHCA PaBHOMEPHO 
3 m1000li CTpOro BHYTpeHHel MofoONacTu Z’, 43 KOTOPOH yAaJeHb! CKOJIb YrOMHO 
MaJIble OKPeCTHOCTH TeX KOHTYPOB, Ha KOTOPbIX cama (pyHKUMA [| UMeeT paspbIBbl 
{€l1pepbIBHOCTH. — 

HameTuM cXe€My JOKa3aTeJIbCTBa OCHOBHOM TeOpeMbl. 
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1. OcHOBHbIM HHCTPpyMeHTOM IIPH JOKa3aTeJIbCTBE ABJIAETCA Ce RyIOula st 
aCHMIITOTHYeCKad (popmy a: 
2N 


DY) ui (P) Faget = 0 yaertaa—nw—o0) (2<p<yoq) B 
Vai 
(Ouenka O-wleHOB paBHOMepHa OTHOCHTeIbHO P mipH yculOBuM, 4uTO P mpa- 
HaJI@KHT MPOHSBOJIbHOM CTporo BHYTpeHHeH MofobacTH g’.) 

B orsmune oT OObIUHBIX ACHMNTOTHUeCKHX POpMyJ, YCTAHOBJICHHbIX pa3- 
jwunpima metogamu B. A. Vapmupi(’), B. M. Jlesuranom(*) u K. UM. 
Ba6euko *, dbopmysa (3) omenuBaeT sanviacuaH nopagKka [(N + 2)/4] or Ko- 
HeyHOli CyMMbI pala Pypbe mpousBombHO dyHKunH /, yAOBMeTBOpsIoMleH 
ONpeyeIeHHbIM YCJIOBHAM YvlaqKocTH. Jlna BbIBOJa OCHOBHOH acHMMNTOTHYe- 
ckoli (bopmyuint (3) HCMOb3yIOTCA MpefBapHTebHad aCHMIITOTHYeCKaA dop- 
Myjla Bua 


DS fai (P)F[NOPM= Vp (partons) (1<p<p) 4 
IVA; — BI <e 


W aOCOJIOTHaA HM paBHOMepHasd CXOAHMOCTb B OOOH CTporo BHYyTpeHHelt 
noyqo6acTu g’ pxaja 


co 
Sui(P) fare? (8>0). (5) 
i=] 
O6a NOcvIeqHHe pesyJIbTaTa TlOUTH HeEHOCpeACTBEHHO BbITEKAIOT H3 CXOTN- 
lee) 


MOCTH 4HCJIOBOrO psaja Sie U3 TipeqBapHTeJIbHOH aCHMIMTOTHYUeCKOW 
i=1 
(popMy JIbI 
di ui(P)=p0@N-) (1 <p<p), (6) 


Viz—p | <e 


yCTaHaBJIMBaeMOH MeTOJOM, yKa3aHHbIM B (%). 

IlycTb quia ompefeneHHoctu uucso WV /2 uetHo, T. e. [((V+2)/4])=N/4. 
PaccMoTpHM CJlefyIOUlylo KOHKpeTHYIO (byHKIHI0, UpefcTaBJIAIoNly!o Cobol 
HECKOJIbKO CrJlaxKeHHbIM PIaBHbIM UIeH OObIHOH aCHMITOTHYeCKOH OpMy ABI: 


NF Jag (ur) Ing (UR) 
( ae Nie 2 Nie! upu r<R, 
v (x5) oa (=) Nile RNP is (7) 
0 mupH r>R 


(peqnoviaraeTca, YTO MHHUMYM paccTOAHHA TOUKH P OT rpaHHUbl OONacTH © 
mpepocxoyuT R). Bernciaa Kosppuyvent Pypbe dyHKuuH (7) TOUHO Tak *Ke, 
KaK 9TO JlelaeTcA B paOoTte (?), OyeM HMeTB: 


0; = Bu; (P)— ui (P) (W/ V2i)*? Iii (UR) Ive (R Vi) — 


NI9\ ae. =n 
— 0: (P) Syma \ Inia (Hr) Svea (¢ VN) ar, (8) 
i R ; 


rye 8;=1 npa. VYiAs<y; 8;=0 npw Var >uw. 
Ymuoxwasa O6e uactTu (8) Ha ‘hie NOJydHM (bopmyvly: 


oifiAy”* = 830; (P) fr — ui(P) frw® Ine (UR) Je (R Vm) — 


co 


— 1; (P) he ee \ J yj (Ur) Jvie—a (7 V0) dr, (9) 
R 


* Tloxnan ua III BcecotosHom MatemaTH¥ecKom cbesze. 
700 


 MOMOULbIO KOTOPOH OWeHMBaloTCA KOSGPHUHeHTbI C HOMepaMH, YJOBueTBO- 
AIONLUMH =TpeOoBaHuto Vii<p/2. Boruenaa HHTerpadl, CTOAUMLMH B Mpa- 
SOM YacTH (9), ONMH pas M0 YacTAM, Mosy4uuM Apyryio (Opmy ly: 
oc 
, Nl4 ~ N ya 
vifike* = 8,0; (P) fad ® — ui (P) fie? \Joviet (ur) Ine (r Vii) dr, (10) 
R 


t 

<OTOPOH MOXHO MOJb30BaTbCA [JIA OUCHKH KOXPPunMeNTOB upu Vd; > p/2. 
papbie yactH dopmya (9) u (10) omenuBatorcss TOUHO Tak xe, KaK B pa- 
Sore (3). Jima OMeHKH UCHOMb3yeTCA AaCHMNTOTHKa GecceJIeBbIXx (pyHKWHH, 
°XOMMMOCTb psa (9) MH WpeyBapuTenbHaa copmysia (4). Cymmupys JleBbie 4 
TpaBble yacTH (opmyw (9) u (10) no BceM HOMepaM HM YUNTHIBad, YTO B Je- 
30H YaCTH Mp 9TOM OyyeT CTOATb BeIMUHHA 


Sofad = C= is S10 (An ay on 


= (= 1%} 0(P, Q) AF (Q)dQ = 0 (uNe-" e220), 
& 


Mbl MOJIYYHM HCKOMY!IO aCHMIITOTHYeCKyIO dopmysy (3). 

2. Omupascb Ha acummToTuyecky1o (opmywy (3), MOXxKHO OKa3aTb CXO- 
MMOCTb pala (1) MerofomM, yKa3aHHbIM B paOoTte (°). SToT mero onH- 
paeTca Ha aCHMITOTHYeCKy!0 topmywy Kypauta vid COOCTBEHHBIX 3HaveHHH 
HM MOSTOMY TipejmovaraeT, YTO rpaHHa OOMacTH yOBJIETBOpHeT HEKOTOPbIM 
(XOTH HW HE OU4CHb BBICOKHM) TpeOOBaHHAM YJlayKOCTH. SyeCb MbI ykKa2KeM 
pyro MeTOJ| yCTaHOBJIeHHA CXOAMMOCTH IPH MOMOMLH acHMMTOTHUeECKOH 
OpMyJIbi, CBOOOQHOH OT KaKUX-HO0 MpeAMoOO*KeHHH OTHOCHTebHO rpa- 
HHUbI OO/acTH. 

-ByneM HCXOAMTb U3 Cyeyioulero ToOxecTBa, NOJYIeHHOTO C MOMOLLbIO 
TeEOPeMbI O cpesHeM: 

CARY Paces ee 


(2x) nga ) = \ (3 ai (Q) fit) dQ + ((3 ui (Q) fidi)dQ. 


i=1 R=1Cp i=1 K, i=1 
(11) 


Snecb K;—N-mepupii map paguyca 1/Y; c yextpom B TouKxe P; C;= 
= K; — Ki; 2 — mobo Homep; s — m06oe yelicrBuTembHOe uuco. Ecnun P 
(IpHHaJIeKUT MPOHSBOJIbHOM BHYTPpeHHeH NoyoOsacTu g’, TO QA clpaBelH- 
BOCTH TOx«lecTBa (11) mpuyetca, ObITh MOET, OTOPOCHTb KOHeEYHOe FHCJIO 
CaMbIX MaJICHbKHX COOCTBCHHBIX UHCeJ (He BANAIOMIee Ha CxO_uMOCTD). IIpu 
STOM MbI JI IIPOCTOTb] COXpaHseM HyMepauHio ot i=1. Howmaraa B (11) 
N IN —2 
— ->- +a= Tyee N aie —94(8> 0) u ucnomb3sya oneHKy (3) H Mpeodpa- 
soBaHHe AGesa, Mbl 6€3 Tpya JOKaxKeM OPPaHHYeHHOCTb YaCTHDIX CYMM psa 


co 
YF fii (P) Me Sys KOTOpOH B CHay mpH3Haka A6esa BbITeKaeT paBHOMep- 
i=1 
HaA CXOJHMOCTb psxya (1). 

Aptop Osaroyjaput A. H. Tuxonopa nu b. M. Bygaka 3a BHHMaHHe 
K 9TOH padote u C. JI. CoOomepa 3a pay] WeHHbIX 3aMeuaHHil. 


MocxkoscKkHH TrocyapcTBeHHbI YHHBepCHTeT Ilocrynusio 
um. M. B. Jlomonocosa 4 XII 1956 


UHTHPOBAHHASA JIMTEPATYPA 


15.M.Jiesutan, JAH, 102, Ne6 (1955). *%C. JI.Co60.2e 8, Hexoroppie npx- 
MeHCHHA (PYHKUHOHAIbHOTO aHamH3a B MaTemaTuYeckol usuke, JI., 1950, crp. 78. 3 B. A. 
Aneuu, JAH, 109, Ne3(1956), *5B.M.JleauTaun, Matem. cOopH., 35 (77), Ne 2 (1954). 
> B.A.U abun, JAH, 109, No 1 (1956). 
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HME NES Akafemuu nayr CCCP 
1957. Tom 114, Ne 4 


\ 


MATEMATHKA 


¥O. T. JIYMACTE 


O NOBEPXHOCTAX V, C MHOTOMEPHBIMH H30TPOMHbIMH 
COMPA)KEHHbIMM HAMPABJIEHHAMM B TIPOCTPAHCTBAX 
Ry WJM Sy 


(ITpedcmaeneno axademuxom II]. C. Anexcandposbim 22 XII 1956) 


1. Tlopepxuoctb V, B eBKJHAOBOM MpocTpancTBe Ry WIM B Hee€BKJIMOBOM 
mpoctpaucrpe Sy Ha3bIBaeTCA MOBeEPXHOCTbBHW C NOMHOKN Kaca 
TENbHOH CHCTEMOH H3SO0TPOTHHX CONPAKCHHHX Hae 
Il p aB Je H H Hi (MOBepXHOCTbIO CI. K. C. H.C. H.), CCIM e€€ KacaTeIbHad T10- 
CKOCTb B mH0O0li TOuke M coqepxKUT BNOMHE H3OTPOMHble HallpaBenua /* pas- 

R : 


MepHocTH p,(x™= 1, ..., 2), » Px =n, B COBOKYIMHOCTH He JlexKallyve B M0- 
x=1 

CKOCTH pa3MepHOCcTH m<n M ABJAIOUIMecA NONapHO caOo CONpsA2xXeHHbIMH 

(0 NOHATHH cmaOoH cONps»KeHHOCTH cM. (?)). 

B cayuae n = 2, Kak u3BeCTHO, KIacc TaKHX NOBepXHOCTeH cOBMayaeT C 
KJlACCOM MHHMMaJIbHBIX V5, HW WHOOaA erO NOBEPXHOCTh ABJIACTCA MOBEPXHOCTbhH 
HepeHoca (B HeeBKJIMJOBbIX IIpOcTpaHcTBax B CMBICe MapasiesbHOrO Tepe- 
HeEC€HHA) CBOHX H30TPOMHbIX KPHBBIX. 

B HacTosmelH cTaTbe NOJYYeHbI HEKOTOPble pe3syJIbTaTbI B OOMEM cmyuae, 

2. IloqBuxHOH penep K noBepxHocTH V, C II-K.C.u.c.H. B TouKe M mpu- 


COCIMHACTCA Tak, UTOOBI BEKTOpbI * é;, JIeKaJIM B HallpaBJeHHAax I“, a Beka 


TOPbl @,—B [JOCKOCTH, HOpMambHOH K V,. Torga dM = ote, (a, b,...= 
oe RAIS Mag) Rem rae 


ieee (1) 
IIpu npoyomKenuu cuctempl (1) nowyyaioTca ypaBHeHua 
fg == Nap Oip) yy mba Aree (2) 
B cumy toro, uro /* nonapHo comps”KeHHI: 
Nin =O (Ae). (3) 


113 BeKTOPOB Cay = Agyea, Cap = Cra, OMPCACMAIOMLUX f4-MepHY1O NepByto 
HOPMaJIbHY!O IIVIOCKOCTb, OTJIMYHbI OT HYJIA TOJIbKO BEKTOPHI @;,;,, H 
k 
Py (Py, + 1) 
ms Ye 
x=1 
3. IlyctTb Hanpannenns I“ pas6uTbl Ha HanOoubuue rpylibl Tak, TO 
HalpaBleHHA OHO pynubl JeKaT B HAaHMeHbIUel OOmel NocKolH o6pa3y10- 
io) 
mei J° (9 =1,...,,7) “30TpomHoro KoHyca. 
Teopema. Heuzomponnaa nosepxnocmb Vy C N.K.C.U.C.H. UC MAKCU- 
MQANbHOUM fy 6 HeeeKAUCOGOM pocmpancras cywecmeyem moAbko npu n= 2. 


* B HeeBKMJOBOM Clyyae “BeKTOPOM) Ha3blBaeTCA m06ad aHamHTHUecKaa TOUKA, WexKa- 
mad Ha NOdape Touku M no oTHouenuio K abcoulioTe MpocTpaHcTBa. 
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3KNUODBOM Npocmpancmee ona cytecmeyem maKkowe npU N>2 u ABanemca 
2PXHOCMbIO N€PeHOCCA CBOUX BNOAHE UZOMPONHLx nNoOnoeepxNocmeli, oeubae- 


, 


¢ Hanpaerenuamu J°, Komopole, @ ceoI0 o4uepedo, paccaaueawmca Ha ce- 
cméa nodnosepxHocmeti, oeubaemelx nanpaerenusnmu |”. 

MokasaTeabcTsBo. B cayyae MakcuMasbHOrO fy, BEKTOPHI Ci jy MOXKHO 
(HATb 3a BeKTOpbl penepa. Ecam npu 9TOM HHeKc, MpoberaromHii sHaye- 


[ B NepBoll HOPMaJIbHOH MOCKOCTH, 3aMeHHTb HeynopsjoueHHoli napok 
‘KCOB 1yJx, TO YpaBHeHHaA (2) NHUIyTCA B Bue 


or = 0", (4) 
a = 0 (jx, Rn Fix), (42) 
abe — 0 (Axex), (48) 


Ecm mpoguddepeniupopatb BHeWIHHM oOpa30M ypaBuenua (41) mpu 
=ix H (4°) uu ky =j, WH UpHmMenuTb semmy Kaptana (2), nosyyaercs, 
aCTHOCTH, 


iy 2% iy iy riy kp i oe i 
a = Pe PT, ot, Ee Dix; (A= x). (5) 
i 
Cucrema w” = 0 (x @uKCHpoBaHO) sABAAeTCA Tenepb BOMHe HHTerpupye- 
i, JICBLIC YaCTH MOXKHO MpefCTaBuTb B BHJe 
ao = apdu™, (6) 


IOBEPpXHOCTh Vy, CJIeOBaTeJIbHO, MOJIHOCTbIO paccmaMBaeTcA MO HalipaBuie- 
am 1”. . 
B cusy mooi usorponHocTu HanpaBnennii J°® g, 


P = UU. YW EDeCH- 
asi 0. Luddep 
AJIBHbIM CJICTCTBHEM OTCIOJa ABJIAHETCH : 
R Rk 
Po a \eeen() 
a loy} + 7 @ =U. 
i eee ea) Etats: ing) 


OoFe 


Ec B3ATb 3feCb jy, = ix, H MOACTaBUTb BbIparmKeHHe (9), TO Movlyuaer- 
k 


B GacTHocTH, B cHay g, , #0, ao Ti *e =0, u 
Po 6 Xo Bg 
in iN Ry in LN 
Oucesal O8, &."° Lee EM ile Te fo} 5 ve 
cae bg Rue ‘ ing hu Rute ‘xp (96) 7) 


BuewiHuM judpepeniupoBanvuem ypaBHeHul (7) MOmyyaloTca KBaf[paTuy- 
€ ypaBHeHHA Bua 


FOO fy ha wey 
K Die 1, 1 oO 9] + [w AAG =0 (s#6), 
aun xX Be Po 
=O 
> K — KpHBu3Ha TIPOCTPpaHCTBa. Was HEMPOTHBOPeYHBOCTH STHX ypaBHeHni 


6xOHMO, UTOOHI HIM K =O (T. €. MpocTpaHcTBO ABJIAeTCA CBKJIHOBbIM), 
Md n—=2 (T. €. NOBEPXHOCTb ABJIACTCA MHHUMaJIbHOH V4). 


Beuny (6) dM= M,,du™, M;, = ajXe;,.. Ecau B3atb M;, 3a BeKTOpb! 
lepa, TO dM... BbIpaxKaeTcs B Cyyae eBKJHAOBa IpOCTpaHCTBa TOJIbKO 
k 
e3 Wudbepenuuam du *° (p (buKcHpoBaHO), culeqOBaTebHO, 
2 i 
eM —=0 (34), M=> Xu). 
e 


Pear 
Ou ° Ou 


Bg 
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MoxHO yKaSaTb. IpHMepbl, OKa3biBalollHe CyU[eCTBOBAHHe MOBepXHOcTe 
pacCMaTpUBaeMEIX B TeopeMe, B EBKJIMOBOM MpoctpaucTBe Ky. Ilyctb B Ry BE 
Opaubl BIOJHe W3OTPOMHble MOCKOCTH Im,, B COBOKYMHOCTH Jlerkall\ve B I 


ckocTu Rm, m= >} tM <N. Kaxyyto Im, MO%KHO paCCMaTPHBaTb Kak I 


rpyxenHoe axbunHioe IIpOcTpaHCTBO, IpHyeM s00ad MOBEPXHOCTb B He 
ABIAeTCH BMONHe H30TPOMHOM Mo oTHOWeHHIO K Ry. CorsacHo pesyJIbTatTa 
B. B. Pppxxora (), B Kako Im, CyUlecTByeT NOBEpXHOCTb Aaa 11.K.C.H.C.E 
HW C MAKCHMaJIbHOH jlolycKaeMOH pa3MepHOCTbIO TepBOH compukacatomlelic 
muiockocTH. IlopepxHocTb mepeHoca V, noBepxHocTeli X° spaseTcad Kemae 
MBIM IIPHMepoM. 


SHaHHe IIpOW3BOJla Te@PeCHOCHMBIX BIIOJIHE M3OTPOIHAbIxX TlOBep XHOCTeH X 


MOSBOIAeT OMpeeHTb HW MpousBos noBepxHocTH V,. M3BecTHo (*), uTo oOmta! 


n(n+ 3) _ 
BUOMHe H3OTPOMHad MOBepxXHocTb X, B Ry CyllecTByeT pH N> 


mpov“sBo0m NV bane (byHKUHH OT nm apryMeHTos. Hamu YCTAaHOBJIEHO 


uTO BHOMHe H30TpONHad Xp, C U.K.C.H.C.H. IPH py =... —=Pr=1 MW MaKcH 
MaJIbHOM fl, (TaK Ha3bIBaemad f-COMpAKeHHad CHCTeMa) CylecTByeT B Rj 
TONbKO B cyyae NS>3n. Upu N=3n ona onpesemsetca C MpOvsBosOK 
ee (byHkWHH oT 2 apryMeHTOB; pH Bo3spacranHH NV mpousBon yBelK 
yuBaeTca, focruraa upu N = 4n MakcuMaJIbHOrO MponwsBosla n(n — 1) dyn 
uu or 2 apryMexTos. , 

4. MunumabHble HeM3OTpPOMHbIe MoBepxHocTH Vy, B Ry uu Sy xXapakTe 
pusyloTca, Kak M3BeCTHO (*), PaBeHCTBOM HyJIIO TaK Ha3bIBaeMOro BeKTOPE 
cpequeli Kpupusun g@’ AZ, = 0. } 

Oxa3piBaeTca, 4YTO MOBepxHocTb Vy, C M.K.C.H.C.H. O683aHa OBITb MMH 
MaJIbHOH TOJIbKO B TOM CJIyuae, KOra MMeeTCH TOJIbKO J[Ba HanmpaBsleHHs 
J1, J? papHol pa3mepHocTu. B 9ToM CJlyyae MOBepXHOCTb OOJlaqaeT HeEKOTO= 
PbIMH CBOHCTBAaMH, OGOOMLaIONIMMH CBOHCTBa MHHHMaJIbHbIX V, B R3. 5 

1°. Pnaenole KpueusHbl NO OMHOWeHUIO K AMOOMY HOPMAABHOMY nanpae 
A€HUIO NONAPHO OMAULAIOMCA MOALKO 3HAKOM. i 

JleHcTBuTeJIbHO, TlaBHbI€e KPHBH3HbI ABJIAIOTCA peleHHAMH y paBHenua 


Det|o,A7, — 4g, |=0, BKOTOpoM, BCHly g,, = 8, = IN = 0, koappunmer: 
TbI IPH BCeX HeYETHbIX CTeMe€HAX HeH3BeECTHOrO A OOpaTATCA B HYJIb. 

2°. ITpu cmewenuu mouxu M 6 awbom Hanpaenrenuu uz J' amboe Hop 
MaNbHOoe HaNpaehenue omKAONHemcA 6 HAaNpasaenuu, npunadsreocaiwyem J*, 
OOpamno, ecau HeKkoMopan Heus0mMponHaA noeepxHOCMb NnoAHKOZO panea (°) 
o62adaem smum ceolicmeom esaumno Onan J‘, J*, mo mpeboeanuan: a) J, 2 
uzsomponnel, b) J, J? caabo conpAoceHbl, ABAAKOMCA PABHOCUAbHOIMU. f 

J\eicTBHTeJIbHO, HYKHO paccMaTpHBaTb (bopMyJy | 


= wi i 8 
de, abe, -+ abe, + legs 


rye 
iy inj Ry 2 lyfe 1 3) 
oO; aa Ex {g’ : (AF 2, Sip eee ) ce % (bes oie Nn® )}. 


Jlio6pie 4Ba 3 ycs0BHii Af, = 0, g* = 0, wo =0 (modo) Baexyt 3a 
co6oH TperTbe. | 

Ilocnequee cBolicTBo o606mlaeT H38BeCTHOe CBOMcTBO KOH(OpMHocTH cipe 
puyeckoro M300paxKeHHA MMHUMasIbHOH V, B Rs, KOTOPoOe HeMOcpesCTBeHHe 
Ha CJlydaH ruMepnoBepXHOcTH He TepeHocutcs (°). 

IIpH MakcHMaJIbHOM 7, CYIeCTBOBaHHe UM cTpoeHHe noBepxHocTH © 
Ml. K. C. H.C. H. B Cydae ABYX HalipaBnenui Jt, J? paBHo pasMepHocTu onpe 
AenAeTCA OKa3aHHOH TeopemMoH. B ypyrom Haw6omee mpocrom cslygae, Kora 
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=11, Takve nopepxuocTn, B cusly Teopempl Cerpe (4) un HecymecTBORaHHA MUHH- 
WIbHOM NoBepxHocTH paHra |, ABuIaI0TCA rumepnoBepxHoctamu. [unepnoBepx- 
TH Voy CU. K. C. H.C. H. Ip R= 2, py = po = p cyulectBy~T Kak B Ropi4, 
< HB Sopi, C MpOH3BOIOM 2p PyHKUMM OT p apryMeHTOB, UM MOBepxHOCTAMH 
oeHOca B OOMIEM cmyyae He ABJIAIOTCH. 

B 3ak0ueHve aBTOp BbIpaxkaeT HCKPeHHIOIO OarofapHocTb CcBOeMy pyKO- 
quremio A, M. Bacuabesy, KoTOpomy OH 06”3aH MOcTaHOBKOit MpoOleMbI 
HbIMH yKa3aHHAMu. 


| Mockoscxuii rocyapcTBeHHbIM +YHHBepCHTeT Iloctynns0 
uM. M. B. Jlomonocospa 21 XII 1956 


IWTHMPOBAHHASH JIMTEPATYPA 


'1B.B.PuxxkosB, Yen. mateo. nayk, 11, 4, 180 (1956). 2 C. Il. ®uuHuKos, Me- 
| BHelHux opm Kaprana, 1948. 3% J. Lense, Math. Ann., 116, 3, 297 (1939). * HW. A. 
coyteu, J. Ix.CtTpoux, BsBegenue B HOBbIe MeTOIbI AHpbPepenyHasbHon reoMeTpuy, 
1948. > Ho He Sl a en K 0, Yen. Marem. HayK, 8} 15 21°(1953)..° R. F rwic hit, Mo- 
ish. Math. Phys., 41, 27 (1984). 


TLAH, 1.114, Ne 4 703 


‘Tlonazage Axkagemun nayrk CCCP 
ye 1957. Tom 114, Ne 4 
~ 


HW. M. COBOJIb - 


MHOFOMEPHDIE HHTEFPAJIbI H METOJ, MOHTE-KAPJIO 
(ITpedcmaeaeno axademuxom M. B. Keadouuem 25 XII 1956) 


B paOore ucceqyetca MOrpeliHocT mpoctehweli MHOroMepHOK PopMy.JIbI HHTEs 
rpuposanua (1). Berrucmenne unterpanos Metoqom Monte-Kap.1o Moxer ObITE 
cBeyeHO K 3TOH 2%e PopmMyse co cMyUalHbIMH y3aMu HHTerpHpoBaHua” (1, 3) 

B § 4 nosyueHa oueHKa MOrpellHOCTH MpH MpOW3BOJIbHbIX y3JlaX MHTerpH 
popanua (popmyaa (8)). Ita PopMy.ia NOSBOAeT OOBACHHTb, NOYeEMY PaBHOMep 
Hble CETKH B MHOFOMepHBbIX IIPOCTpaHCTBaXx JlaloT HH3KY!O TOUHOCTh — HMXKe, Fe 
TOUHOCTh MeToya Moute-Kapuo. 

§l. DopMynma HHTeCrpuHpoBaHHA. 

1,1 IIpeqnonoxum, uto dyuKuua f(P), rae P = (x4,..., X12), TOMOMOpH 
B wape, cofepxKallleM eqHHHYHbIM KYO K d-mepHoro JeHcTBHTebHOrO Tpo 
eTpanctga: O< x5<1 (s = 1,2,..., d). Murerpan J = | f(P)dV Oyyem Bpruucnat 

kK 
no mpoctelineh dopmyyie cpeqHHx apudMeTHyecKHX: 


N 
{ 
pol 
rye Py, Po,..., Py — y3ubl HHTerpupoBaHua; Ay — morpeulHoctp*. 


1,2. TIlyctb {P,}— pon3BoubHaAd NocweqOBaTeIbHOCTb ToueK B K, 
OGosHauum uepes Sy(Il) uncno Touek mocweqoBaTembHOCTH C HOMepaMy 
l<p<QN, koroppie JIexaT B Napamnenennneze II. 

Onpegemeuue. ITlocneqopatenbuoctbh {P,} Ha3bIBaeTCH paBHO- 
Me€pHO pacnpexemeHHOH BK, ecam Aaa mo6oro IICK 


snecb |II1|—o6nem II). 
Teopema ('). [aa ecex unmeepupyemolx no Pumany yxKyuti 
lim -A srs) 
oN (2) 
6 MOM U MOALKO 6 MOM CaAYyuae, Koeda {Py} pasHOMepHO pacnpedenena @ K, 
OTOH Teopemoii peulaetcaA Bonpoc oO cxo_uMmocTH cbopmy.tEt (1). 
1,3. Mpeqnonoxum, uto Z—cayuaiinaa Touka, PaBHOMepHO pacmpeje: 
JeHHad B K (T. €. MIOTHOCTh pacnpefenenua p(Z)=1, ecam ZEK, 4 
p(Z) =0, ecm Z€K)). Marematuyeckoe oxuaHne | 


E {f(2)} =\F(P) p(Pyav = (jf (Pav = 1. oy 
K 


* y 

®Popmyaa (1), HecMoTps Ha cBOIO rpy6ocTb, UMeeT pA NOCTOHHCTB Cc TOUKH 3penusa cuera 

Ha ObICTPOMeHCTBYIOMIMX BbIYHCIHTEIbHBIX MAWIHHAX: BC TOUKH CYHTAIOTCH OLHHAKORO: oTcyT 
? 


CTBYIOT «Beca>, 3arpyKaloulHe BHYTPeCHHHI HAKOMUTEIb; CXOMMMOCTH TapaHTHpoBaHa JIA OUeHb 
wupokoro Ksacca dyHKuHH (cm. 1, 2). | 
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aTOMY JWI BbIUHCNeHHsA J MOxKeM TIpHMeHHTb MeToA Moute-Kapsto: ecau 
go +++ 3HaveHua Z, TO pu Gombuux N cpesuee apndbmeruueckoe 
« 


1 N 


auuT, MeTo Moute-Kapso mpuBogquT tTakxe Kk «popmyse (1), Ho co caly- 
HbIMH y3JiaMu *, ’ 

§ 2. PaBHoMepHbre CeTKH HW MeTOg Moute-Kap ao. 

2,1. BosbMem paBHomepuywo cetky u3 N = n¢ touexk P, Cc KOOpyHHaTamu 


m atts 
Xys = ——— (Sei h2, Saad): 

>Cb My; — HaTypambuble ywucna 0, 1, 2,..., n—1; OI, <1. 
‘Teopema. Ecau [,=£1/,, mo 
Ay = AN! + 0(N™!%); (4) 
u Petia lo Se 1g =f, no 

Nye Age 1 O(N 4/4), (5) 
cmosHHole Ay u A, sagucam om f (x,,..., Xa) u om L,. 


Jlerko mpoBepuTb, uTo npu f =x, B cbopmyse (4) Ay =(!/2—1,)N1!%, 
ipH f =x; B dopmysne (5) Ay=1/,,N~°!*. 3Hauut, ouenxu (4) u (5) 
IHBbIe. 

2,2. [ia metoja Monte-Kapuio 1,3 MoxHO NOJYYHTh BEPpOATHOCTHY!O OLeH- 
NIOPpeluiHOCTH H3 KacCHYeCKOH MpeyesbHOH Teopembl (7): C BEPOATHOCTbIO 
IbleH, uem 0,99, 


|Av| <3VDN-" : (6} 


ecb D = D {f(Z)}— yucnepcua). YBemuuuB KOHcTaHTy B (6), MOXKHO yBeH- 
‘b BePOATHOCTb OLeHKH. 

2,3. CpaBpuuBas (6) c (4) uu (5), mpHxoqHM K H3BeCTHOMY TlapajOKCaJib- 
fy BbIBOAy: pu d>1 N cayuyalinbtx y30B HHTerpHpoBaHHA C PpaBHOMep- 
MM 3aKOHAMH paclipesesieHHA JaroT JY4WMH pesyibTaT, 4YeM PaBHOMepHas 
Ka Cc TCM K€ YHCIOM y3JIOB. 

Tlonbirki OObACHHTb 3TOT MapagOKC MOXKHO HaliTH B O630pe (°). HoBoe o6bsac- 
ive OyyeT aHo B 6,1. 

§ 3. Onpegqenenune byuHKkuun 9 (N). 

J\1a MpocTroTb! B 3TOM Maparpade nosaraem d = 3. 

3,1. TlocrpouM nocseqoBaTesbHOCTb J[BOHYHO-pallHOHaJIbHbIX HMHTepBaJIOB 
}. Onw onpesessiotca rpymnamu. Hysepaa rpynna (m= 0) coctouT u3 
pro. uHtTeppana A, = (0, 1]. Bi rpymne nomep m (m= 1, 2,...) Bcero 


+ uuteppanon Am; (j= 1,2,..., 2” *), KoTOpple MosyuaioTca jeueHHeM 
m—l1 o ass jet j ° 
1] Ha 2 paBHbIx uyacteli. Takum o6pa3om, Amj = ae > om=1 | 


nj | . Uuteppasbl HyMepyloTcaA Tak, 4TO pH m > 0 Pot eek 


“a gm—1 
3,2. PaccmorpuM tapasmenenumeg T[np,ngrn, = An, X An, X An, Ilepenecem 


* Wis Teopempl 1,2 cieqyeT, 4TO MPH BbIYHCeHHH HHTerpasiOB MeTOAOM Moute-Kapag 
HO BMeCTO CJIy4aHHbIX TOUeK P,, O6paTb WO6y1o HecyualiHyio paBHOMepHO pacripeseen- 
) MOC Te OBATEJIbHOCTD. 

Vcnoap30paHHe «HAaCTOALIHX» CJYYaHbIX UNCe B ObICTPOeHCTBYIOWIMX BbIYMCJIHTEJIb- 
“MauIMHax BbI3bIBaeT OO/IbuIHe TexHM4ecKHe TpyqHOcTH. Ha mpakTHKe BCerfa HCMOMb3yIOT 
sBlocyuaHble» 4uncsa (CM., Hampumep, (%)). 


3* 707 


Hayao KOOpqWHaT B WeHTp C mapammenenumega: & = Xs — Xes- Hosp 
KOOpAMHaTHBIe “MiocKocTH —,=0 pa3sOHBaloT Ilp,rok, Ha 2? = 8 paBHbE 
MapaJiesenuneoB. \ | 
Ec pce &,>>1, To sepes Vitpn, OOO3HAYMM CyMMy TeX MapaJweJenH 
MeOB pasOHeHHA, B KOTOPBIX &f%3 >0. Ecam ono us k;, Hampumep k, = | 
TO Vik, —CYMMa TapadsesenumeqoB, B KOTOPbIX Est, > 0. AnasOrH4HO 
Viqi + napannenenuneg §& > 0. ; 
Tlyctb Vichsk, = Unjkoke— Vinkek, OWeBHAHO, Vs etl Vee . 
3,3. @uKcCHpyeM MpOuSBObHOe HaTypaybHoe wcNo gq D2. Ilyer 
¢='P/q. Tpolika yucen (mm, Mm, Ms) OMpeqetAeT pasOveHHe K Ha paBubl 
napasmenenunebt IIp,nr, CO BCCEBOSMOXKHBIMH jy, Jo, Is- 
Onpeze1enne. 


©, (N) = sup J >) | Sx (Vitkae,) — Sw (Viniret,) ny. 


(mymams) jv Ja Js 


(CymMa mo BCeM MapasuenenuneyqamM aHHoro pa3sOMeHNaA; BepXHAA pak 
no BceM pasOvenusam. Cyyyall m, = m,= m3 = 0 ucKmouaeTca. Onpexesenn 
Sn (V) cm. B 1,2.) | 
Ouesu HO, sHaueHHe ©,(N) 3aBHCUT OT pacnomoxKeHUA TOUeK P,, Po,..-9mn 
(cm. Takxe 4,2). 
§ 4. Onenka Ay OPH NpPOH3BONbLHBX y3Max HHTerpUupo 
BaHH GA. 
4,1. TIpa momomu pa3noxenua f(x1,..., Xa) B PAN no PyHKuAA 
Xaapa (*) WokaspiBaeTca CwJleqyollad Teopema. 


Teopema. Kakoéot 601 Hu Oolau mouku Py,..., Py, OAA noepewHocmi 
gopmynet (1) cnpasednuea ouenKa 
9, (N) 
|Ani< Ay 
2de nocmosHHan Ag saeucum moaoKo om f (xXy,..., Xa). 


4,2. MaxTuyeckH BepxXHAA TpaHb B *opmyse (7) Geperche 0 KOHeES 
HOMY 4Hcy pasOveHui, Tak Kak IIpH JOCTATOUHO MeJKOM pasOHeHUH B Kam 
oH suelike oKaxeTca He Oouee UeM NO OAHOH TOUKe; Bce Gomee MemKHe pasOue 


HUA OyyT WaBaTb OHH H TOT Ke pesysbrar: » LS plan Sak ae) \? —N. Bae 
k; = 1, TO pasOvenne mpoqoumKaetca JO TeX Op, NoKa He OKaxKyTCA H30NMpO 
BaHHbIMM TOUKH, JleKalllve B OAHOH MwockocTu x, = const. 
Orcioga cpa3y clelyeT YCTOHUNBOCTH ONeEHKH (8): ecuu y3ul 
P,, MaslO H3MeHHTD (TAK, YTOObI OHM He BBILIWIM H3 T4¥eeK HAaMMeHbIUero cymlect 
BeHHOrO pa3sOuveHHA), TO 3HaueHHe 9,(N) He H3MeHUTCA H OleHKa (8) cOXpaHUTCA 
4,3. lepeiitu B (8) K Oomee npocroh dynkunn o(N) = lim 0, (N) 
q> 0 


YyAasocb: MpH q=oo pA, Maxkopupyiomuh A,, cTam pacxo_auuMca. 
4,4. TpeOopanue romomoppuoctu f(x,,..., %q), HaBepHO, CJMINKO 
*KecTKOe. B OfHOMepHOM culyyae oleHKa (8) BepHa JIA BCeX HempepbiBHbl 
(pyYHKUHH, YQOBseTBOpsoMINx ycsioBuio JIunmuya. Ja storo Kmacca dyH 
UHH foKasaHo (°), 4TO HaMsJyuWIaA OHOMepHad KBaypaTypHaa opMy 
qaeT norpeunocts Ay = O(N7}), 
§ 5. HexotToppe cBolictBa °, (NV). 
STH CBOHCTBA OKA3bIBaIOTCA HEMOCpeCTBEHHO U3 onpeyesenusn 3,3. 
5,1, Teopema. ITpu awbex Py, P.;..., Pr 


i 


N* <0, (N)<N. Q 


q | 


Bepxuaa rpanuua (9) TouHas, HMKHAA JocTuraetca npn d= 1 (cm. 6,2) 
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AHO OXKUAATb, YTO ecH d>1, TO B TOUHOM HH xKHeli rpanute mpu N° 
DKEH CTOATh Kosppuunent 2°~7) O-*) (ep, 6,3), 

5,2. Teopema. Ecau @ naockocmu xs— const seoxcam’ M Y3206, mo 
N)> M. 

‘Hanpumep, ja paBnomepHolt cerKu (2,1) merko cocunTaTp 


1l—e 


e(W)=No 7 (10) 


aBHeHHe (10) c (9) moKaspiBaer, uTO npn d>1 paBHOMepHpe 
rKH—9TO NNOXMe CeTKH. 

5,3. Teopema. SBeckoneunan nocaedoeameaonocmo {P..}  paenomepxo 
mpedenena @ K (cm. 1,2) mozda u moavKxo mozda, Koz0a 


eo. (V)=o0(N) npu Noo. 


QTOT pesyJIbTaT yCTaHaBJMBaeT CBASb MexKY Teopemamu 1,2 u 4,1. 

§ 6. CneacTBuaA uv upumepnh. 

6,1. C TouKH 3peHHa H3I0%KeHHOrO JerKO MOHATD HapagoKe 2,3: nopaqKu 
HHOK (4) H (5) HH3KH NOTOMY, 4TO paBHOMepHble ceTKH mMoxH. Ecau 
MHYTb Y3JIbl, TO MOXKHO 9TH CeTKH YJIYUMIHTb, a CayualHbIe CerKH BCery, 
IAIOTCA «CBHHYTbIMH». : 
Tlopayox N~ onenxu (6) He ABsIseTCA HaNyuuMM: on cpequui. Moxno 
MTbCA OOJbUIeH TOUYHOCTH, HCHOb3yH HecsyualiHble H B TO »%Ke BpemA 
JABHOMEPHble CeTKH. 
6,2. IIpumep. d=1; N nupousBompno. TocneqoparembHocrb {p;}, Han 


opolt 9, (NV) = N*, MOXxHO MOCTPOHTb U3 JBOMYHO-pallMOHaJIbHbIX TOUeK: 


1s, aie le Ve, */e5 */ 35 Os "/6» */16> 5/16) a te 3/169 M16» wee 
mori pume pe d= 2)" Ni nrg n (2 llycth)¢)==!np:-(p, 43.632): 
OpAuHaTH y3sla P;; Ha MulOcKOcTM x, y OUpeserMM To copmysam 


i—1 1 ; 4 
a tae [E+ a) moda + ZI, 
ae tae 1 (i, j= 1,..., 2) 
Uap HATe +ar[i+ a) modn ++]. 
fl 9TOH cucTempl ToueK 9, (N) = 2" *N*. 
OrjleleHie MpHKIaqHOH MaTeMaTHKH Ilocrynu10 
Marematuueckoro uHcTHTytTa uM. B. A. Crexnosa 18 XII 1956 


Axkajfemun HayK CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


mH. Wey i, Math. Ann.,.77, 3, 313 (1916). *J.H. Curtiss, J. Math. Phys., 
4, 209 (1984). 1K eDt.0 cher, J.koy, Stat. Socy,. Ser...B, 16, 1, 39 (1954). 

: Kaczmarz, H.Steinhaus, Theorie der Orthogonalreihen, 1935, S. 120. 
.X.Typeuxud, Yen. matem. nay, 6, 5(45), 166 (1951). 
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‘Jloxnagp AkayemMun HayK CG.CGP 
jas 1957. Tom 114, Ne 4 
\ 


r. OW. TYMAPKHH 


OB OJHOBPEMEHHOM MPHBJIMKEHHHW B CPEJIHEM 
KOMIJIEKCHO3SHAUHDIX ®YHKUMH, 3A AHHbIX 
HA HECKOJIBKHX KOHTYPAX 


(IIpedcmasaeno axademuxom M. A. Jlaspenmbesoim 11 XII 1955) 


1. [lycrs ¥—3aMKHyTad 2%opfaHoBa cipsmMasemMad KpuBax. O6osHauH 
yepes S JIMHY JyrH KpHBOH Y, OTCUMTHIBAeMy!O OT HEKOTOPOH TOUKH  &} 
O<s<l, rye 1—qnuHa 7; TycTb o(s) — HeyOplBarollad (yHKUMA OrpaHl 
qeHHOH BapHalun upu O<s </*. Paccmotpum mpoctpaxctBo L” (do, x), p>e 
KOMIJICKCHO3SHAYUHbIX dbyHkuMH f(¢), ompeqeneHHbIX Ha Y, AIA KOTOPb 


VFO) lPdo(s)<coo**,. B name 3ameTKe (7) Oblia NpHBefqeHa Teopema 


B KOTOpPOM JJaBaslaCb XAPaKTePHCTHKA 3aMbIKAHHA JIMHEMHOM OOOJIOUKH CHCTEMBI 
{Co}, m=0,1,2,..., B L’(ds, 7), p>>O0. B nacrosmel sameTKe Mb OyjeM 
paCCMaTPHBaTb MpHOMxKeHHe PYHKUHH, 3aaHHbIX Ha HeCKOJIbBKHX KOHTYpax 
Ilyctb G—f”-cBxa3Had OONaCTb, OrpaHHueHHasd M 3AaMKHYTHIMH CIpAMJIACMBIM 
KPHBBIMH Y1,+-.5 Yn BYAeM MIA ONpeAeseHHOCTH CuHTaTb G KOHeYHOH OO 
CTbIO, a {; — BHeIIHHM KOHTypom. IlosHyto rpaHuuy G o6o03HauHMm uepes I 
Jina KaxkQou 3 KPHBbIX Y, = 1,2,...,, ompeyqemuM mpocTpaHctE 


L’ (ds,, ¥,) H OyeM B aubHeliuiem OOo3HayaTb uepes L’ (do, IT) copoxym 


HOCTb BC€X KOMIJIEKCHO3HAYHbIX (PyHKuMH / (6), onpegenenHEIX Ha I, mpp 
HaiexKauluxX Ha Karo KOMMOHeHTe y, rpanuubl I’ coorBercrByiomlemy Tipo 


ctpauctsy L’ (do,, y,). Pacctoauue Mexay AByMa dyHKuuamu f, (0) vu fo 
mpHnaynexamumu L” (do, 1’), 6yqem onpegenaTb no dopmyse 


n 
(fy f)=\ifh—fldo= > (if, — fale. 
. i=l y, 
2. PaccMoTpuM BHayane mpHOmmxeHHe (dbyHKuHi B metpuKe L? (dg, I 
nocmeqoBaTembHocTamH {II, (€)} MHorounenos ot €. Jina 9Toro uccnenye 


MOBeJEHHE BHYTPH OMHOCBASHON OGMacTH g, OrpaHHyeHHO KpMBO y, nocwe 
AOBaTebHOCTH MHOroueHOB {Il, (z)}, yAOBeETBOpAIOMINX Ha Y{ yCOBHIO 


lim ||f©)—Th © Pdo=0, p>0. ( 
: 
Teopema 1. Ecau Oaa o(s) eoinoansemca ycaosue , 
| In 9’(s)|¥ Gd |>— 00, (2) 
% 


ede w= (z) KondhopmHo omobpaxaem g xa |w|<1, mo nocaedosamenb= 
Hocmb {Ip (Z)}, yoosremeopsouan ycaosuio (1), 6ydem exympu & paenomepHe 


* o(s—0) =o (s). 
** VWnterpaibl MOHHMaIOTCA B cMbice JleGera—Crtuatbeca 
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sdumoca, npusem dbynkyua f (2) = lim II, (Z) 6ydem umemb noumu ecrody 


Y Yeaosble epanuunole sHavenusn f (0), coenadarwwue c dynKyueii, (buey pu- 
oujeli 6 pasercmee (1). 4 

Teopema 2. Ecau ycaoeue (2) Ona o(s) ne BboINOAHAemMcA, mo OAA 
Gow dynxyuu f (S)EL? (do, x), p>>0, u npoussoracnotd anaaumuuecxoti 
Aracmu g dyxKyuu F (z) natidemca makas nocaedosameatHocmo {ITp (2)}, 
Oo Ha % 6ydem umemb mecmo (1), a eHympu g {Tk (z)} 6ydem paéeHome pHO 
20umecsa K F (2). 3 

Tak Kak ycuiopve (2) ABAAeTCA HEOOXOAUMBIM H JOCTATOUHBIM WIN HesaM- 
yroctu {C"},m=0,1,..., B L? (do, y) *, To Teopemp 1 u 2 noKaspiBaior, 
O B clyyae He€3aMKHYTOCTH cucTembI {C"}, m=0, 1, 2,..., B L? (ds, 1) u3 
oyumoctH {II;, (¢)} Hay B MerpuKke L” (ds, ¥) caeqyer paBHnomepHas cxogu- 
cTb {II (z)} BHyTpH g, a B Cayuae 3aMKHYTOCTH paccMaTpHBaeMoli CHCTeEMBI 
eOoBaHue cxogumoctu {II,(f)} Ha y B Metpuxe L? (do, x) «ue crecuaeT» 
BeeHHA {I,(Z)} B SAMKHYTHIX MOLOONacTAX, exKaWNX BHyTpH g. B no- 
e@QHeM CJlyyae, MOJb3yACb TeopeMoH 2, JerkKO NOCTPOHTb mpHMephl {II (z)}, 
OBJIETBOPAIOUINX ycuIOBMIO (1), a BHYTpH g PpaBHOMepHO cxO,AUHxcs 
eo, UT. J. 
Sameuaune. Ha 3aBycHMOcTb noBeJeHHA BHYTpH OOmacTH MHOroUe- 
'B, Y KOTOPbIX HopMbI B L? (ds, y) paBHOMepHO orpaHHyeHbl, OT Toro, 
f€JIa JIM M€CTO 3€4MKHYTOCTb HJIH HE3AMKHYTOCTb cHCcTeMpI {0}, m=O, 1,..., 
casa Take C. H. Mepresan, KoTOpblii ycTaHOBHJ, 4TO B Cylyyae 3aMKHy- 
ctu {C7}, m=0, 1, 2,..., B L? (do, y) paccmaTpHBaemoe MHO2xKeCTBO MHO- 
YJIGEHOB HEKOMIMAaKTHO BHYTPH g, a B CJlyYae He3aMKHYTOCTH — KOMMaKTHO. 
3. C momomubio Teopem | Hu 2 Hu mpoBeyeHHoro paHee uccmeqoBaHHA 
)HOJIMAKEHHA MHOTOWIeHaMH (PYHKUAH, ONpeyeveHHbIX Ha 3aMKHYTOH CpsAM- 
IEMOM KPHBO, MOXKHO‘TOJHOCTbIO H3Y4HTb BONpOC O MpHOHxKeHHH Tocwe- 
BATEJIBHOCTAMH MHOFOUWJIeHOB (pyHKUMH, OMpesesJIeHHbIX Ha CJIOXXHOM KOH- 
pe I. Mobi orpanuuumcaA 3fecb JIHUIb (OpMyJIHpOBKOH TeopeMbl O jocTa- 
4HOM YCJIOBHH Id 3aMKHYTOCTH cHcTembI {0}, m=O, 1, 2,.... 
Teopema 3. Ecau cucmema {0}, m=0,1,2,..., 6ydem 3anknymot 


Kax0om uz npocmpancme L? (d3;, y,),i =1,...,n, p>>0, mo ama cucmema 
dem 3samKHymol u e npocmpaucmee L? (dc, 1). 
SameuanHue. Teopema 3 aBiAuacb Obl MpOCcTbIM CJIeCTBHeEM TeOpeMbI 


yHre JIMIUb B TOM Culy4ae, Kora KOHeYHbIE OONACTH, OrpaHHYeHHble KPpH- 
IMM yj, 2—=1,...,, He uMemH Obl OOujHxX TOUeK. HanlomHHM, 4TO y Hac 


,s+) {, H@KAT BHYTPH 7. TlosTOMy BO38MO%KHOCTh OJHOBpeMeHHOrO MIpH- 


IW2KCHHA OHOH UM TOH %e MOCIEOBATebHOCTbIO MHOTOWICHOB (pyHKUHH, 
WaHHbIX Ha %1,...,%,. TpeOyeT crlelwaIbHoro paccMOTpeHHs. SameTuM 


KxKe, UTO TeopemMa 3 OyjeT BepHa IA MOOOH CHCTeMbI MoMapHO Herepece- 
JOULMXCH KOHTYpoB y,. Heo6xogumoctb yculoBuli Teopembl 3 oueBH Ha. 


4. PaccmoTpuM Tellepb Bompoc o ToM, KakHe (byHKunH f (6), ompeqemeH- 
je Ha T, MmoryT ObiTb MpHOM>xKeHbI KaK YyrOQHO XOpOlIO B MeTPHKe 


(do, T) nocneqoBaTesbuOCTAMH YpaHHUHbIX 3HAaYeHHi aHaJIMTHYCCKHX B 


MKHYyTOM O6sacTH G dpynKkunii. Ja storo HeOOxOAMMO HCCJELOBaTb 3aMbI- 
Hue JIMHeHHOM OOOTOUKH CHCTeMbl (PyYHKUHH 


ates arcr f ay Shineh Pade Pela ee (3) 
(z—a,)” 


€ %—TOUKa, BbIOpaHHad BHYTPH OG/IACTH, AONOMHHTebHOH K CG, orpaHu- 
HHO y,. Kak MoKasbiBaeT HCCJeqoBaHHe, Mouyualoulneca MpH 93TOM 


* TIpu pl=1 9To 6p10 Brepsbie NoKasaHo 4. JI. Tepouumycom. 
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PeSYJIbTAaTbI OKASbIBAIOTCA AHAJIOPHUHBIMH TEM, KOTOPBIE NO yaJIMCb Tp 
pacCMOTpeHHH IPHO/MKeHHA MHOTOWIeHaMy ynKunn, OMpeeJIeHHBIX Hi 
3aMKHYTOH 2KOPAaNQBOM CIpAMMAe€MOM KPHBOK ‘ee Bye B J\aJIbHeniuem 
o6o3HayaTb uepes R(z) wMHelinyi0 KOMOMHAauMIO (yHKUHH CHCTeMBI (3). 

Teopema 4. J[za samkxymocmu cucmemut (3) 6 L? (de, Y'); p =o 
o6x0duUMO U OoCmamoLHO, 4moOEL : 


[ Ino’ (s)|'¥" @at| = —o, 
jp) 


20e w= V(z) omobpascaem o62acmb G Ha N-ceAsHYyIO Kpyeosyto KAHOKUMe 


ckyto obaacme K *. 
Onpeygenenue. Ananuruyeckan B oOnacTH G pyHKuNs F (z) mpuuay 


exKuT Knaccy D, ecm cy6rapmMonuueckue dyHKuun Int | HMeIOT B 06: 


gactu G HauMeHbiMe rapMOHMYeCKHe MaxkopaHTH! u™ (Zz), yOBJIETBOpPAIOUIA 


ycmosuio lim u™(z,)=0, rye z,€G. Ms sroro onpexenenua crenyer, 4e 
M- co 
knacc D cocTaBiser o_ksacc tbyHKIHH orpaHwueHHoro Buga BG. B cayyae 


Kora O6lacTb G eCTb eHHHUHbIA Kpyr, HETPpyQHO BHeTb, TO Ksacc D 
BBCJCHHbIM BbIe, COBMasaeT C KIacCcOM CYHKUMH, YAOBJIETBOPAIOMIUM YCJIO: 
puro I]. AW. Mony6apunosoi-Kounnon ((1), ra. Il, nm. 6,9). 

Teopema 0. Ecau ycaogue (4) He 6oinoa~nsemca, mo Oan moeo, «mobE 
dynkyua f (0)EL? (dco, T), p> 0, npuxadsencana samoikaHuto AuHeuHOU 060: 
AOL“KU cCUucmembt (3) 6 paccmMampueaemom npocmpaxcmee, HeobxodUmO 1 
Oocmamo4Ho, umo6ol cytwecmecgana anaaumuyeckan @ G dynKkyus f (Zz) Kaacet 
D, yeaoeole 2parnuunole 3snaueHusa KOMoOpoli coenadaau Oot noumu ecrooy HG 
Ticki®)s 

Sameuanue. Moxno fokasaTb, 4TO ycoBue (4) paBHOCHJIbHO CJleqyW- 


WleMy: CpeqH MHTerpaJoB \ Ino; (s)|v’(C)dl|, i= 1, 2,..., n, rae w= 4; (2 


nei ' 

i=1,...,, KOHOpMHO oTOOpaxKaeT OOsacTb G,, orpaHuyeHHy!o y,, G;, DG, 
Ha jwW|<l nphi=1luxna|lw|>1npni-l, no xpalineli mepe oun 
paBeH — oo. 
O. Ji MHOTOCBASHBIX OOJacTeli OyyT HMeTb MeCTO TeOPeMBI, aHaJIOrHy 
HbIe TeopemaM 2 H 3. 


paexHomepHo cxodumeca K moti aHaaumu4eckot qynkyuu f(z), K 2epaHUu4noMm 
SHAXEHUAM KOMOpOLlL cxOOUNACH {Rz (C)}. 
Teopema 7. Ecau 0aa o(s) eeinoansemca ycaogue (4), mo Orn snrbele 
sapanee sadannolx mynkyutt f (C)EL? (do, T), p>>0, u D(z), ananumuueckotl 
eHympu G, naudemcsa {Rp(z)} makasn, umo na epanuye T {Rp (C)} cxodumca 
6 mempuxe L’ (do, ID) x f (0), a enympu G paeHomepHo cxodumca Kx (2). 
6. IIpupeyem Teopemy, alollyio ocTaTouHOe ycuoBHe NA Toro, 4TOO 
aHasuTHYeCcKaad B OOsacTH G dyHKyuA f(z) Bxoquma B Knacc D. 
Teopema 8. Ecau Oaa f(z) cyiwecmeyem nocaedoeamenbHhocmo axnaau- 


MUMECKUX OepanudenHolx 6 G dynKyuti {fr (zZ)}, paeNomepHo cxodsnwasca K 
f(z) exympu G u maxaa, umo 


[If OPeOl&i<o, k=1,2,.., | 
r 
20e p(S) >0 ydoeremeopsem ycaoeuto \ Ine (£)| 8’ (C) dl | > — oo, mo f(z) €D 
2 ! . 
U epanuuHole sHauenusn f (C) cymmupyemor na I’ @ cmenenu p c eecom 0 (6). 
* Bmecto oro6paxkeHuA Ha KpyroByto O6lacTb K MoxHO OpaTb oToOpaxenuA Ha 106y 


n-CBSISHYIO OOaCTb, OrpaHWeHHylO aHasMTHYeCKAMA KpHBbIMH. 
712 


Ms teopem 8, 5 u 6 spirexaer: 
(Cneqctsue. Ipu Bemonnenuu ycnosuit teopempt 8 natizerca {Re (z)}, 
HMOMEPHO CXOJAlaicid BHYTpH G kK [ (Z) MH TaKaa, uTO 


lim ||/©)—ReO Pe © la] = 0. 
ue 


7. C MOMOUIbIO TIPHBeJCHHIX BIG TeOPeM MOMKHO UCceOBATH BOTIPOc 
O3MO2KHOCTH IPHOJMKeHMA TpaHHyHEIx 3HaveHHit f (C) anamuTHuecKHX B 
acTH G (yHKUHH, Mpuuaqwexanyux Ksaccam H;, 8>0. (Onpegenenue 
iccoB. F's B MHOPOCBASHBIX OOmacTAX, aHaJIOrMuHOe onpeyeenuio sTHXx 
CCOB Jit OMHOCBASHHIX OOlacTel, mpHBeyeHo B (%).) Tlowyuatonqueca npn 
M peSyJIbTaTbI OKAa3bIBaloTCA MOOOHBIMH TeM, KOTOPBIe NOwyuasucb MpH 
CMOTPeHHH ApHOMKeHHA TpaHuyHbIX 3HaveHH KslaccoB Es B OHOCBH3- 
< OOMACTAX NOCeOBaTeJIbHOCTAMH MHOTOUNeHOB. (MopMysMpOBKH pesyuJb- 
B IHX OJHOCBASHBIX OOJlaCTeli IpHBeeHbI B HawieH 3amerTKe (7).) Mor 
aHHYMMCA 3]€Cb PACCMOTPeHHeM JIMUIb HaHOouee BaxKHOrO cuy4an, Kora 
acTb G BxoquT B xksacc S o6sactTel, yROBNeTBOPAIOMUX yCJIOBHIO 
VW. Cuupuopa. Onpeyenenue kaacca S B culyyae MHOTOCBA3HBIX O6uacTelt, 
Opoe faetca B (%,°), CBOMHTCA K CuIyyaIO OHOCBASHOH O6macTH: O6acTb 
'S, ecu Kaxkjaa u3 oOnacte G;,i=1,...,, BxoquT B Kmacc S. (Onpe- 
eHHe Kulacca S [It OMHOCBASHBIX OONacTel cM., HampHMep, B (!).) Moxuxo 
‘A3aTb, UTO 9TO ONpeWeIeHHe PaBHOCHJIbHO CwIe_yOUleMy: TapMoHHyecKaa 
iKuuA In| o’ (w)|, rye 2=¢(w) orodpaxaeT KpyroBylo O6macTb K ua G, 
“icTaBuMa B K m0 dopmye Tpuna. Herpyguo y6equTpea, uTo ecu 
)€ Es B o6mactu GES, To f(z)€D. Torga uz Teopem 4 u 5 HemMefeHHa 
jyeT Teopema 9. 

Teopema 9. Ecau f(z)€ Es @ o62acmu GES, a 2panuunole sHaxvenun 
i qbynkyuu f (QC) EL? (do, T), p>0, mo natidemca nocaedosameaonocmo 
.(0)}, cxodawaaca K f (0) @ mempuxe L? (do, T). 

V3 teopem 6 u 9 BpiTeKaeT Teopema 10. 

Teopema 10. Ecau GES,mo Oana cywecmeosanusn {Ip (C)}, yOoeremeo- 


oeti ycaoeuro lim \ if © —IIk (©) |? |do | =0, neobxodumo u docmamouno, 
R> 00 


601 Ff (6) coenadana na T ¢ epaHu4ndlmu 3KaLeHUAMU aHaAUMU4eCcKOU 6 G 
iKYyuU f(z) Kaacca Ep. 

IIpu p> 1 teopema 10 yoKa3aHa B paOoTe (°). 

8. B pa6dorax (*,°) u3yyamHcb Ksaccbl Hs B MHOTOCBA3HBIX OOACTAX. 
mo6ol o6Omacru G Hs CD upa mo6om 86> 0. Ilostomy u3 Teopem 4 u 5 
yet Teopema 11. 

Teopema 11. Ecau f(z)€Hs, 8>0, 6 o6nacmu G u f (0) EL? do, T), 
>0, mo xHatidemca {R:(0)}, cxodsawaaca na [ 6 mempuxe L? (do, T) k 
)— epanudnoim sHauenusm f (2). 

IIpu =p wu o(s)=s 970 Opio oKasano Pyjuupim (°), MpHuem per: 
arasocb, uTo I’ — aHasuTMYUeCKan KpMBaA. 

9. PesysbTaTbI, MOMOOHbIe NPHBeeHHbIM BbIILe, NOJyIaloTcs, eCJIH BMeCTO 
erpancrsa I” (dc, [) paccmatpuBatTb mpocrpaucrso C (9, I’), cocrosuree us 
peppipubix Ha I’ dyuKuni f (€) c Hopmoi ||f || = HEE POGOe). rae 


> 0— nempeppipuan Ha I dynxuuas. 


MocxoscKult reojmoro-pa3sBeqOUHbIN MHCTHTYT Tlocrymuso 
um. C. OpfkonuKuyse i Wr IGE 
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VM. P. WA®APEBHY 


NOKA3ATEJIM JJIJIANTHYECKHX KPHBbIX 


(ITpedcmasaexo axademuxom H. M. Bunoepadosuim 26 XII 1956) 


Anre6panueckol KpHBol y, onpeyeteHHOH Hay) momeM Rk, MOXKHO, KPO! 
pojla g, COMOCTABHTb elle HECKOJIbKO WeJIOUHCJIEHHbIX HHBapHaHTOB: HaHMeH 
UlyIO MOJOKUTeIbHYIO cTeneHb f JHBH30pa Ha Y; HaHMeHbIly!o CTeMeHb 
KpHBOH, OMpallHOHaJIbHO SKBHBAaJICHTHOM y Hal Rk; HAMMEHbILYy!O CTeMeHb 
Mpoctoro JMBH30pa Ha y. CBa3H Mexk]ly 9THMH HHBapwaHTaMH MaJIO H3ydeH 
B CJly¥ae MPOH3BOJIbHBIX KPHBbIX, HO JIA 9JIMNTHYCCKHX KPHBbIX (g = 1) Be 
OHH BbIpaxKaloTCA yepe3 OJMH, a2 WMeCHHO, KaK JIErKO CJleyeT H3 TeOPeM 
Pumana — Poxa, qua 2nunTuyeckoh KpuBoih v= f, d=f upu f >2; d= 
upu f=2 u”d=3 npu f=1. Ussapuaut f mpi Oyfem HasbiBaTb NOK a3é 
Te JIEM KpHBON Y. 

Jima KpuBoh poga g f|2g—2, u nosToMy upHg=-1 noKasaTeb MOE 
IIPHHHMaTb TOJIbKO KOHeYHOe UNCIO 3HayeHHH. JA 9IMMTMYeCKHX KPHBBIX, 
Kak yoKe OTMeyasOcb (CM., HampHMep, (!,”)), HeH3BeCTHO, KakKHe 3Ha4deHH 
MOKeT IIPHHHMaTb NOKasaTeb. B sToH 3ameTKe OyfeT OKa3aHO, 4TO Ha 
NOJIeM palHOHaJIbHbIX unce R CyllecTBYIOT 9VJIJIMMTHYeECKHe KPHBbIe ¥y C 
CKOJIb YrOQHO OOJIbLIMM MOKasaTeJIeEM, MPpHYeM JaxKe MOXeT ObITb IPOM3BOJE 
HbIM OOpa3oM MpesnHcaHa AKOOHeBa KPHBaA @ KPHBOH ¥. . 

Jlia Joka3aTesIbcTBa MbI HCMONb3yem rpynny H(w), KOTOpyto o6pa3yi0 
KJIaCCbl OHPalMOHAJIbHO 9KBHBAJICHTHBIX Hajl R KPHBbIX C 3ajlaHHOH AKOOKE 
BOK KPHBOH w. Ita rpynna Oblia BiepBble onpeyetena A. Belimem (°). Jia 
We MbI OyJeM NOJb30BaTbCA TOH KOHCTpykWHeH rpynnp H (w), KoTOpas Jak 
B Moeli pa6ote (+). Kak moKka3aHo B 93TOH paOoTe, MOKa3aTesIb KPHBOM 4 
KpaTeH NOpAAKy Y Kak 3/eMeHTa rpynubt H (wm). Tam xe NOKa3aHoO, 4TO MOJ 
rpynna H(K,«) rpynnpt A’(o), cocromujad H3 BCex KPHBBIX u3 H (@), HM 
IOMLHX TMIpOCTOH JMBH30p NepBol cTeneHH B 3aaHHOM HOpPMaJIbHOM paciliMpeé 
HHH K moma R, usomoppua rpynne H'(G, Ae), rye G—rpynuna Taay 
K/R; Ux —rpynma Touek Ha w c KoopyuHatamu u3 K,a H1(G, Mx) —rpyr 
la CKPe€W€HHbIX TOMOMOpC*)u3MOB G B Yr. 

Ecau p—mpoctok qusu3sop K; p— Jemauee ero mpocroe uncao; Gy 4 
rpynna pasomenua p, a K, U R,—COOTBeETCTBYIOMLME JOKabHBIe Ode 
TO HMeeTCH €CTECTBEHHbIH TOMOMOP(pH3M BJIOXKeHHA: 


Pp: Ft (G, Wx) > H*(G,, Up). (1) 


= 


CHayaja MbI paccmoTpum rpynny H1 (Gy, Uxp)- 
Ilyctb ypaBHeHve © uMmeeT BHA 


y=xetax+tb, A= 4a? + 276?0, 


mpHuem a HW 6 MOMKHO CYMTATb LWeJbIMH YHCaMH. O6osHayHM yYepes fee nope 
rpymmy Tex slemeHToB rpynnbt Hf, NOpaAyKH KOTOPbIX B3aHMHO Mpocthl C fp 

IIpH usygenuu rpynnp HH! (G,, Uxpy)p MOXKHO TPeANONO*UTb, TO TOM 
Ky, He WMeeT BBICIerO BeTBJICHHA, Tak Kak B NpOTHBHOM cyyae MOE 
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no Obl MepelitH K HeKOTOpoMy ero Tlognosmo. O6osHauuM yepes Nip nojl- 
my Yep, paccmotpenuyo JloTn (°) u cocrosmyo u3 ToueK (x, y) Ha 
‘(A KOTOpEIX xp27—) vy yp%"—l) Henenpie. JIerkKo JoKa3aTb, uTO mpur>| 
mina Nip/Ukp: ABUIAeTCA p-rpynnot. M3 sToro serko BbIBecTH, UTO rpyt- 
FP (Gy, Uxpy)p Usomopdua rpynne H! (Gy, Wkp/W'kp)p- 

Mpegnonoxum, uTo cBepx Toro p x A. Torga, Kak noKa3aHo B (5), rpyn- 
WKp/Wkep H30MopdHa Ye, rye St, — nove KJ@CCOB _BBINETOB Ky Mo. p54 


p fPynma Touek Ha KPHBOH @, PacCMOTPeHHOH Mo MOjlys0 p. O6o3sHayuM 


de3 fF, rpynny wHepunn p B K,. Torga G,/F, aBaaetca rpynnoit Tanya 
ma §,, u G, ABIAeTCH rpynnol onepaTopow AA We,» mpuyem F, jeit- 


3yeT TPHBHabHO. Kak Opist0 cKa3aHo, 

yt (G,, Wip)p = ek (G,, Ue): 

Paccmotpum romomopdu3m orpannuenna 

TPG, Ve,)o—> MW (Fp, Ue,)p- (2) 


Apo sToro oTOOpaxkeHHA COCTOHT 43 TOMOMOpdH3MoB, OOpallalouluxca B 
Ha F, H, C€AOBaTe/IbHO, ABJIAIOWIMxXCA rOMOMOp(usMamu G,/F, B We, 


K KaK JIA KPHBbIX Haj| KOHEYHDBIM TOJIEM, Kak U3BecTHO (°), f= 1, TO 
a = 
TENGSP s, We) = 9, 


MO3STOMY TOMOMOpdu3M (2) ABJIAeTCA MOHOMOp(*H3MOM. JlerKO BHJeTb, UTO 
pas sToro romMomopdu3ma copmayaeT c rpynnol Homeyiry (Fy, Ug,,) omepa- 


PHbIX G,,/F,-Tomomop()u3MoB FB We, Mbi TpvHxo,HM K CuleqyroulemMy pe- 


JIbTaTy: . 
meopema |. Ecau p x A u nore Ky He umeem évlciluleeo BemeACHUSA, 
) 

Ff! (G,, Vip) p = Homap)rp (Fy, U9,)- 


Tenepb MbI TlocrpouM nose K, B KOTOPOM UMMeeTCA CKPeleHHbIH TrOMo- 
pcpusm fEA(G, 9x) 3aqaHHoro nopsgKka m. Jia 9TorO paccMOTpHM Bce 
reO6panueckue TOUKH P Ha ©, JA KoTOppIxX mP =(0. OnH OOpasyioT rpyt- 
Wm, ABJAIOULYIOCA CYMMOM JBYX WMKIMYeCKHX rpynnm nopayKa m. Uepes 
, OOO3HAYHM Move, NodyyalouleecH mpHcoesquHeHHem K R KoopsunatT PEYm. 


O Tome HOpMasbHO. Tpynny Tamya ero o6o3HauuM yepes G. OueBuHo, ITO 
aco€G, PEN, Hu P°EA%n, Ho OMpesemaeT aBTOMOp*H3M rpynnbl Wm. 
ecMOTpHM rpyuny G, cojlep»xalllylo HOPMAaJIbHBIM JeJHTeJIb A, wu30mopcubiii 


1, H SABJISIOULYIOCA MOJIyNpAMbIM MpousBeqeHHem G u A Cc aBTOMOp*pusMaMH 
0 = 9 (9(a)"), 2A, (3) 


2 © — HeKOTOpHIi (pPHKCHpOBaHHbIH usomop(u3m A Ha Wm. 

Tlocrpoum nose K, cogepxaulee Tn, HOPMaJIbHOe Hal R vw uMmerouree 
mq uuM rpynuny Taaya G. CymjecrBopaHve Takoro NowA CleqyeT 3 PesyJIb- 
ros Iomptua (7) uv Jlenone u Daygeesa (°). Crpoa none K moObim 3 9THX 
TOJOB, MOXKHO JOOHTHCA, UTOOHI MOGOH MpocToH MBH30pP P NOJA T m UMeul 
K noka3aTesb BeTBJIeHHA m. Mpi BbIOepeM P B3aHMHO TIPOCTbIM C AHCKPH- 
HaHToM 7 ,/R, m, A u 2. 

Onpeyeum oToOpaxenne f rpynmbl G B YW,« TaK: 


f (oa) = 9 (a), c€G, «aé&A. 


Vs (3) merko BbIBeCTH, 4TO f SABMAeTCA CKPeNICHHbIM TOMOMOp(H3MoM 
tT. e. f€H’(G, Ux). Ovesuguo, uto mf = 0. Mpl moKaxem, 4TO 7 HMEeET E 
H’(G, Ux) MopaqoK, TOuHO paBHBIli m. Jina 9TOrO MOCTATOUHO JOKa3zaTb, UTC 
ero 00pa3 %,/ pH roMomopdusMe 9, ompesesIeHHOM (1), HMeeT TOpxQOK mM. 


B cumy Teopempt | sTo GyfeT oKasaHo, eCNH Mbl JlOKaxKeM, 4TO Of Kak 
ollepaTOpHb TromMomopdusm F,, B Ye, uMmeeT. nopayoK m. Ilocmequee yTBep- 


*KeHHe CweyeT H3 TOO, 4TO NO BbIOopy Pp rpynna Fy, — Wak JIMueCKaA T10- 


payqka m, u f oToOpaxkaeT ee oOpa3yiomlyio Ha aiemeHT P U3 Ym, KOTOPHIL 
MMeeT IopaAAOK m, a TaK Kak Pp He KPpHTHYHO B Tm, TO M OOpas P B Ue, 


MMeeT TOT 2Ke TOPAOK. 

Mbt MpHUWIH K OKOHYATeIbHOMY pe3yJIbTaTy: 

Teopema 2. B epynne aaaunmuueckux Kpusolx, UmeroUux HAO nosem 
PQUUOHAAHOLX 4UUCeA BQ0AHHYIO AKOOUeGY KpUsYytO, CyU4eCmeyIom IACMEHMOL A1O- 
6020 nopsdKa. 

CnaoeactTBeue. Cpequ 9mmMnTuuecKHX KPHBbIX, HMCIOIMX Ha TOeM 
PallHOHaJIbHbIX UHCe 3afaHHylO AKOOMEBY!IO KPHBY!IO, CYyLIeCTBY!OT KPHBBIe, 
WOKa3aTeIb KOTOPbIX J[e@IHTCA Ha J1000e Halepey 3aaHHoe 4HCJO. 

Bce oKka3aTesIbCTBa CO 3HaUHTeEIbHbIMM YIPOUeHHAMM COXpaHAIOTCA WH AA 
MOA PalWOHaIbHbIX PYHKIUMM Hay, MOJIEM KOMIJIeKCHbIX ¥Hcem. Cam cbakT Obl 
B 9TOM cjlydae OTMedeH 6e3 NOAPOOHHIX JOKa3aTeIbCTB ODHPHKBeCOM (°). 

SaMeTuM, 4TO JIA NOWA p-ayWwueckHX UHCe aHaIOrH4YHaA TeOpeMa He BepHa. 
JleticTBuTeIbHO, Teopema | noKa3bIBaeT, UTO CCIM JHCKPHMHMHAHT @ He JeMHTCA 
Ha Pp, TO MOKa3aTeJIH KPMBbIX, HMeIOUIMX ® CBOeH AKOOHeBOH KPMBOM, MOLyT 
Je€HTbCA TOJIbKO Ha Pp H Ha MpOcTble JeMUTeIH YCIa TOUeK Ha® B Ose BbIYeTOB 
110 MOJO Pp. 


Tloctynuao 
20 XII 1956 
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THTPOMEXAHHKA 
Bb. B. BOMWEXOBCKHH 


O CIMHOBOM JETOHALLUM 


(ITpedcmasaeno axademuxom M. A. Jlaspenmvessim 13 II 1957) 


; Tlapamerpsi rasa, HaXOMAleroca B MpOMe*KyTKe Mexy PpOHTOM yAapHoit 
BOJIHbI HM 3OHOH TopeHuA, ONpesensiorcA BepXHeli TOUKOli ayuadater Tioronuo 
Jia yapHow BOJHBI. 

YcNOBUMCA OOO3HadaTb a3, HAXOJAIMHHcA Nepeyx cpouTom yyapHoH BoHET, 
guppot I u 3a mpoutrom — undpor II. 

Bo1u3H JIMHHHM Mepeceyenua *pouTa yAapHOH BOMHbI CO CTeHKaMH JleTOHAa- 
IMOHHOH TpyOKH BO3HHKaeT JONOJHHTeIbHBIN TobemM Temnepatyppr AT, 3a 
cueT TpeHHA B NMOrpaHHyHom coe. EctecTBeHHO MpeANONOKUTb, ITO B ase 
Il MoxeT paclipocTpaHATbCA BOIb OKPYKHOCTH MOMepeyHOrO ceyeHHA eTOHA- 
WHOHHOH TpyOKH BTOPH4HAaA JeTOHAWHOHHAaA BOJIHa, COCTOAMaA, B CBOIO OUe- 
peb, H3 MOMepeyHOH yapHO BOJIHbI HW 3OHbI TOPeHHA, ceLylowleli 3a yqapHol 
BOHOL (4). 

[a3 II, npuerarouyu kK creHKaM TpyOKH, cropaeT Mocie BTOpHuHOrO yAap- 
HOrO cxKAaTHA B MoMepeuyHoH yapHouw BomHe. BuyTpeHusaa uactb rasa II goro- 
paeT 3a C¥eT CMbIKaHHA (PPOHTa TypOyseHTHOrO ropeHua. B pe3sybTatTe cioxKe- 
HUA TocTyaTesbHoro ABHxKeHHA rasa II c BpaulaTebHbIM JBMXKeEHHeEM BTOpHu- 
HOH JIeTOHaIMOHHOH BOJIHbI BOSHHKaeT ABJICHHE, Ha3bIBAaeMOe JeTOHAILHOHHbIM 
CHHHOM, Ip 3TOM APKO CBeTAMLAAcA OOacTb — (PPpOHT BTOPHUYHOH JeTOHALMOH- 
HOM BOJIHbI — JBMKeTCA NO CHMpauH. 

B mpHBeqeHHoM HwKe pacueTe, B OTIMUHe OT padoT (1, “), Ipeanonaraetca, 
uTO ycoBHe )Kyre clipaBeQIMBO Kak AIA BCeH CIHHOBOM JeTOHAWMOHHOH BOJIHBI 
B I@IOM, TaK H JIA BTOPHYHOH JeTOHAWMOHHOH BOJIHBI, ABYKyUeHcaA M0 cxKa- 
Tomy rasy II B nonepewHoM HalipaBsIeHHH TO OKpyXHOCTH. | 

CxeMa MrHOBeHHOrO paciosoxKeHHA CPPOHTOB yapHOM BOJIHbI H BTOPHYHOH 
JIeTOHAWHOHHOH BOJIHbI U300paxKeHa Ha puc. 1; JaHa pa3sBepTKa MrHOBeHHOrO 
TOIO*KeHHA CPOHTa JeTOHAWHOHOH BOJIHbI Ha TwlocKocTb. Teyenwe rasa 430- 
6paxKeHo B CHCTeMe KOOPAHHAT, CBA8AHHOM C YCTAHOBUBIeHCA CTPYKTYpOH JeTo- 
HallHOHHOH BOVJIHBI. 

PaccmoTpeHve TeYeHHA BOKpPyr TpOHHOM TouKH A CBOAMTCH K MMOCKOM 3aja- 
qe, TaK Kak MOBepXHOCTH pa3pbIBOB MepeceKaloTcA C BHYTPeCHHHMM CTeHKaMH 
TpyOKH MO MpAMbIM YIJIOM, H UsyyaeMoe ABMeHHe paciipocTpansAerca Ha 
HeEOOJIbINYIO OO6acTb BOJIM3H CTeHOK, MaJlyio TIO CpaBHeHHIo C pajWycom 
TpyOKH. 

Ha puc. | u306pa2KeHbI (Ba BOSMOXKHBIX CLyaA OOTeKaHUA ra3oM | MposyKToB 
peakuMH BTOPpHYHOM  eToHalMoHHOH , BowHbI.  IIpegqmomaraetca,  4TO 
pout yyapnol Bornpt AB nepnenyukynapen oOpasyomel jeroHalHoHHOH 
TpyOKH. 

Yrom mopopota TeyeHua Ha Koco pasppiBe AE ua puc. la He MOET Tpe- 
BbIWAaTb HeEKOTOporo KpuTHYecKOrO 3HayeHHA. YBeMYeHHe yrula MOBOpOTa Teye- 
HHA CBbIWe KpHTHYeCKoro BseyeT 3a coOol oryenenue pasppiBa AE or 
touku A (puc. 16). B 9Tom cmy4ae B OKpecTHocTH TOUKH A MOxeT OOpasoBaTLCcAa 
BHXPb. 
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Pacemotpum mogpoOuee cuyyai puc. la. [a3 I coxxumaetca yqapHoH Bon- 
Hol AB u nepexogur B cocroaune II. Ilo rasy II pacnpocrpanaetca BropHunan 
leroHalHonHaa BomHa AC. Teyenne B o6sactu III] onncbiBaetca pelmenuem (°). 


Pacuer TeveHHA B OKpeCTHOCTH TOUKN A NOKa3sbIBaeT, YTO AIH OOJIbILIMHCTBa 
ra3oBblX cMeceli yrosl MOBOpoTa TeyeHuaA Ha cKauKe AE JomKeH HECKOMbKO 
IIpeBbICHTb KPHTHYeECKHH. 

Takum o6pa30M, HavOovlee YacTo BcTpeyaeTca clyyal, H300paxKeHHbI Ha 
puc. 16. To xe oTHOCHTCA K ra3s0BOH cmecH 2CO + Op. 


Puc. |. Pagpeprka WHIHHPHYeCKOH MOBeEPXHOCTH AeTOHALHOHHOH TpyOKH Ha MJIOCKOCTB: a — 
NOAKPHTHYeCKOe OOTeEKAHHE MpOAYKTOB BTOPHYHOH JeTOHAWHH, O — HAaAKPHTHYeCKOe OOTeKAHHe 
IpOAYKTOB BTOpHyHOH eroHauuu; AB — ynapHad BomHa; AC — BropHuHad eTOHAMHOHHaA 

BoulHa; AD — KoOHTaKTHbIi paspbis; AE — Koco paspbIB NoA aBleHuli | 


OcHOBbIBadCb Ha H3JIOXKCHHbIX BbILWe (PUSHYECKHX IpeAcTaBeHHAX, HeTpyA- 
HO pacCUHTaTb War JeTOHalMOHHOrO ciHHa. 

@MpouT BTOpHYHOH eTOHAWHOHHOH BomHb! AC jomxKen OnITb Nepnenyu- 
KYJIAPeCH JIMHHAM TOKa BCJleqcTBHe ycoBua PKyre. HopMambHaa cocTaBuAroulaA 
CKOPOCTH KOCOH yJlapHol BoHbI AB paBHa CKOpOCTH CNMHOBOH JeTOHaMuN Dy. 


B rase II HopMasibHaad cocTaBJInloulad paBHa D, ot TaHreHHaJIbHad COCTaBIA- 
joan Dytga He TepNHT pa3pbiBa. 


Cxopoctb TeyeHua ra3a Il yyoBmeTBOpaeT COOTHOLIeHHIO 
2 cee gp? (if 2 On 
oo 1 aa aa ctg (i ery (1) 
\ P2 
01/P2 H Dz, MOXKHO BbIpasHTb yepes D,; Torfa H3 cooTHOWeHHA (1) ompege- 
JIMTCA yrO %® H 3aTeEM Wal CHMpaH, BbIpPaxeHHbI B WHaMeTpax TpyOnl: 
Lo nriga. (2) 


[IMmem BbIpaxkeHHe JI OTHOWICHHA MJIOTHOCTeH 


ARN i a2 2 Hale ae ON 3) 
2 (y + 1) po + (y —1) pi (3) 


BmecTo p,, Pz NOACTaBJIAHeM UX BbIpaxkeHuA yepes C,, Dy; npeneOperas ma- 
JIbIMH WIeHAaMH, Mosysaem 


I 


ert) tied + (BY. (4) 


P2 y +4 2y \Dy 
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B caefyrouem Bbipaxkenuu (5) JA CKOpocTH JeTOHaHH mMomHTpO- 
qyeckoro rasa (Mpeqnomaraem y= Yo) 


AOpen 2 = - 


Ipaxkaem Q H C, uepes Dj. 
M3 ypapuenult (1), (2), (4) u (5), uckmouaa tga, D,/D,, 9,/o9 u mpere- 
erad MaJIbIMH UWIeHaMH, Nosyyaem 


Se 


wv 


Lae Vion > 2¥ (r— 1) (24 : 
x Vv ( om ee ered a (°) 
Benuuuna i Ans ra3s0BoH cmecu 2CO + O,, BbIuHcMeHHad M3 BbIPaKeHHsA 


), UpH y= 1,4 paBua 2,7. B paGore (°) ya ra3osoii cmecu 2CO + O, mpuBo- 


ITCA TPH S9KCIMEPHMeHTAaJIbHBIX 3HAYCHHA, MaJIO OTJIHYAIOWIMXCA OT pacueTHoro: 
e929: 3,04; 3,14. 


Puc. 2. OkcnepHMeHTaIbHad PasBepTKAa WH IMHAPHyeCcKOH 
MOBePXHOCTH JeTOHALHOHHOH TpyOKH Ha _ MVJIOCKOCTb: 
] — npejnomaraeMbli KOHTYPp yapHOl BOVIHDI 


B uactosmel paOote doroperucrpaliua Jleronauuu cmecu 2CO + Ong, Ha- 
OIMBIUeNCA B BEPTHKAaJIbHOH CTEKIAHHOM TpyOKe, NpOH3BOAHMAaACb Yepes I[eJb 
TKpbiBatolleH Ocb TpyOKH. IIpeqnomaraeTca, YTO CTpyKTypa CIHHOBOK je10- 
AILMOHHOHM BOJIHbI YCTAHOBHBILAACH. 
oTorpapupyemMaa uacTb eToHaLH- 
{HOH BOJIHbI TlepeceKaeT Mleb MOA 
ploM “%=<~45° Kk Tropv30HTaJIbHOH 
mOcKOcTH co cKopocTbio D/sin «. 

I]mockocTb BpaueHHa Oapadana 
oTOperHcTpa HaKJIOHAeTCA MOA yr- 
IM %K POPH3OHTAIbHOHM MOCKOCTH, 
JIMHe€HHaA CKOPOCTb MJIeCHKH ycTa- 
ABJIMBAeTCA TAKOH, 4YTOObI H300pa- 
eHHe yuacTKa JeTOHAaWHOHHOH BOJI- 
J, HaxofauerocH Tepe UebIO, Pue. 3. OxcnepuMentasibHad pasBepTKa WHJIHH- 
1JIO MOKOAULHMCHA OTHOCHTeCJIbHO pHueckou MOBepXHOCTH JeTOHAlHOHHOH TPYOKH 
TCHKU (°), Tlonyyatoueca pH Ha MviockocTb. O6pa3oBanue Bbictyna J B pe- 
OM CHHMKH (puc. 2 u 3) u306pa- 3yJIbTaTe Ap i capt cae poly k- 

5 x AeTOHAaWuu 
aioT MIHOBeHHbIM MHOFOKpaTHbIi 
MevaTOK WHAHHApHuecKOM MOBepXHOCTH 3OHbIl CBCEYCHHA Ha TJOCKOCTD. 

Ocb JeTOHAUMOHHOH TpyOKH Ha puc. 2 HallpaBseHa NepMeHAMKYJAPHO JIH- 
aw MN. pour Bnepesv Usyuei yAapHOh BOHbI He BUJeH. IIpeqnoua- 
\eTCH, UTO OH PacnOORKeH Tak, KaK MOKa3aHO Ha OAHOM H3 TMepHOOB. 

Vis paccmotpenua puc. 3 BUAHO, 4TO BlepeqH BTOPHYHOL jeTOHALMOHHO! 
WIHbI BbIBUraeTCH CBeETAL[HHCA BbICTYI, BeJIMYHHA KOTOPOTO H3MeHAeCTCH B 
1ZIMIHbIX MepHofax. OTOT BbICTYM ABJIACTCA CKAYKOM JlaBJIeHHA AE (puc. 16). 
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B HeKOTOpHIX CyYaHtX BeMHYMHA BbICTyYNa CHJIbHO COKpalllaeTca (puc. 2) 
pH 3TOM OOului XapakTep TeYeHHA CTAHOBUTCA OJIM3KHM K TOMY, KOTOPBIH H30 
6paxkeH Ha pic. la, H OKa3bIBaeTCA BO3MOXKHBIM H3MCPHTb Ha CHHMKE yr. 
1 =75° Mexay (PpOHTOM BTOPHYHOM JeETOHAIMOHHOM BOMHbI HW MOMepedHbIM ceye 
HHeM TpyOKH. OKcnepHMeHTaIbHOe 3HaueHHe Y OmH3KO K pacueTHOMy 3Ha 
yeHHio 7; = 79°, ompefensemomy v3 cooTHomeHua ctg y = 0/09. 

B 3aks10ueHHe HeEOOXOAMMO OTMeTHTb CYIIeCTBEHHbIe OTJIHYHA H3JIOKCHHBI 
3\eCb pe38yIbTATOB OT pesysbTaToB pador (?,”,”). , 

1. Ycnopue )Kyre BbINOMHAeTCA KaK JH BcelH MJeTOHAUMOHHOM BOVJIHBI } 
eIOM, Tak HW JIA BTOPpHYHOH AeTOHAMOHHOM BOVJIHBI, pacnpoctpaHsromencs 
10 OKpyXXHOCTH B Ta3e, CKaTOM yapHOH BoNHON. 

2. JjaBenue Bo PPOHTe BTOPHYHOK JeTOHALMOHHOM BOJIHbI B HECKOJIbKO pai 
BHILUe, YEMB H310Me (pOHTa, Mpesmouaraemom B paOoTax (1,?,7), H BbIYHCsIAeTC 
Kak JlaBeHve 3a (pOHTOM HOPMaJbHOH JeTOHAWMOHHOM BOJIHBI, Haye m1 
ra30BOH CMeCH C IJIOTHOCTbIO fy: 


2 2 2 

Do my say te — C3). | 

3. Ta3 I o6Tekaer 30Hy pa3spexKeHHA B IpOMyKTax JeTOHAIMH Kak OJHY CTO} 
pony Kuna. Ecam yrom pa3seTra NpokyKTOB BTOPHYHOM JeTOHaLMM NpeBbmmaes 
KPUTHUecKHH, BNepesU BepLINHbI (pOHTa BTOPHUHOM AeTOHALMOHHOM BOJHBI pac} 
MpocrpaHsAercH BbICTYM, BOSHHKAIOMMH B pesyJIbTaTe OTJeMeHHA MHA past 
pbIBa OT BepuiMHb! KwHHa.. M3 pador (1,?,”) BOSHHKHOBeHHe BbICTyNa Hé 
ceqyer. Pace . A | 
B sakmwueHve aBTop BbIpaxkaer cBoIO rviyGoky1o OnaroqapHocTb aka. M, A! 
Lele wu akay. JI. WU. Ceqosy 3a oOcy2xKeHHe pe3yJIbTaTOB nacrosmel 
padortpl. 


MockoscKul du3HKO-TexHHYeCcKHH Tlocrynuso 
MHCTHTYT 12) 95h 
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THUPOMEXAHHKA 
r. Tr. 4EPHbIM 


BJIMAHWE MAJIOFO 3ATYNJIEHHA NEPEXHEH KPOMKM MPO@HJISA 
1A EPO OBTEKAHHE MPH BOJIBLIOHW CBEPX3BYKOBOH CKOPOCTH 


(IIpedcmaeaeno axademukom JI. H. Cedoseim 27 XII 1956) 


IIpu cBepXxsByKOBOM OOTeKaHHU Tpoduveli uu Ten Bpamenus HeOombIO0e 
aTYIIJIeHHe MepeHero KOHILa MOXeT ObITb IPHUMHOM 3aMeTHOrO H3MeHeHUA TeYe- 
(MA B OOMACTH, NPOTAKEHHOCTb KOTOPO! BO MHOTO pas MpeBOCXOAUT xapaKTep- 
bi pasMep 3aTynuenus. IIpu yMepeHHbIX CBepX3BYKOBbIX CKOPOCTAX Hemo- 
PeACTBEHHO 3a 3aTYIVICHHeM HaOo,aeTcaA OOACTb MOHHKEHHOPO JaBJIeHHA, BbI- 
bIBAeMOrO TEYCHHEM PaspexKCHHA BOJIb CHJIbHO HCKPHBJICEHHOH MOBepXHOcTH; 
cH 4YHcIO PetinombAca, BBIYHCeHHOe NO MOMepeyHOMy pasmepy 3aTyluenus, 
OCTaTOYHO BeJIHKO, TO OOTeKaHHe HMCKPHBJICEHHOrO yuacTKa COMpoBoxaerca 
[eCTHBIM OTPbIBOM MorpaHuuHoro cos (7). [IpH ouenb OobLIMX CBEpX3BYKOBbIX 
KOPOCTAX Ha 3HaYHTeIbHOe paccTOAHHe BHH3 MO NOTOKY OT 3aTyIeHuA pacmpo- 
TpaHAeTcA OOMACTb MOBbILICHHOTO aBeHHA; STOT adpdeKT BbI3bIBaeTCA Jeli- 
TBHEM BA3KOCTH BONH3H OCTpOH TlepeqHell KpoMKH (?). 

IIpu paccmotpeHun TeveHHA B OOACTH, NPOTAKeCHHOCTb KOTOPOH BeHKa 10 
PaBHEHHIO C XApaKTePHbIM Pa3sMePOM 3aTYIVICHHA, MOXKHO peHeOperatb HasH- 
(M€M CAMOFO 3aTYIWICHHA, T. €. pacCMaTpHBaTb OOTeKaHHe 3a0CTpeHHOrO Te- 
a, a JICHCTBHE 3aTYIJICHHA Ha MOTOK 3aMeCHATb COCpeAOTOUeHHON CHO, IpH- 
OXKeHHOH B TepefHeH TouKe TeJla. 

OrpaHHunBasnch B JasIbHelleM Clyyaem OOTeKaHHA CHMMeTpHUHOrO Npopuss, 
yeM paccMaTpHBaTb TeYeHHe JIMUIb B BepXHeH MOuynsocKocrH. II pu ABwKeHHH 
POpuJIA B HeMOABHXKHOM Fase CO CKOPOCTbIO V paBHojleHcTByIolly!o CuI, jel- 
TBYIOULUX CO CTOPOHb! BepXHeli MOJIOBMHbI SaTyNIeHHA Ha a3, MOKHO pa3Jio- 
‘UTb Ha CocTaBJIA1ollyio X B HallpaBJeHHH ABMKeHHA HM COCTaBAIOULyIO Y B 
epleHJUKyJApHOM HalipaBsenun. Coctrapasiollan X, paBHasd M0 BeMuMHe M0- 
OBHHE COMPOTUBIICHHA 3aTYIJICHHA, NPOMSBOAUT paOoTy, YBeMYMBaA 9HeEprHuio 
43a. DHeprud rasa, 3aKHOUCHHOLO B C10e EAMHMYHON WIMPUHbI, NepleHAuKysAp- 
OM HallpaBsIeHHI0 NOTOKA, BOSpacTaeT BCIEACTBHE JeMcTBUA 3aTyNMeHHA Ha X - 1, 
octaBisioulad Y He Mpou3BoquT paOorl, HO, TaK Ke Kak H COCTaBJAIOUlaA X, 
p06maer rasy uMMysbe. Mmnyspe, cooOulaempld saTyleHHeM Tra3y B cJlo0e 
JHHHYHOM WIMpHHbI B HampaBJIeHHH, lepleHAuKYJIAPHOM HallpaBJeHHto nosera, 
ape Y/V. Hy2kHo ormerutTb, ¥TO B cay4ae OOTEKAHUA 3aTYIVIEHHA C OTOME Men 
WapHol BOHOM B BeMHYMHY 9TOTO UMMYJbCa JOMKEH ObITh BKJMOYeH MMITYJbC 
i] aBIeCHHA, JeHCTBYIOULUX Ha ra3 CO CTOPOHbI y¥acTKa MJIOCKOCTH CHMMeTPHU 
exKIy OTOUeMIUel yqapHol BoHOM mM MepefHelt KpoMKOM Tewa. 

OleHUM BUIMAHMe 3aTyMeHuA Ha OOTeKAaHHe TOHKOFO TIpodusIA MOTOKOM Cc 
WIbINOM CBepX3ByKOBOli cKopocTblo. Vszecruo (3), wro 3ayjaya 00 ycTaHOBHB- 
eMCaA OOTeKAHHH Tel B 9TOM CJIydae 9KBUBAJIEHTHa 3ajaye OO OHOMeEPHOM Hey- 
“AHOBHBIICMCA JBUXKeCHHH C IJIOCKUMH BOJIHAMH, BOSHHKAIvllleM Ip BbITeCHeHHA 
134 TIOPINHeM, [BUX YUIHMcA co cKopocrbio U = V tga (~ — yrou HakslOHa Sule- 
eHTa MOBepXHOCTH OOTeKaeMOrO TeJIa K HalipaBsleHuio HaOeralollero NOTOKA, KO- 
IMHATY X BYO/Ib M10 TOTOKY Hy2KHO TIpH 9TOM 3ameHuTb yepes VE, t — BpeMs). 

Jina 3aTylmeHHoro Biepesu TOHKOFO Tela SKBUBaseHTHaA 3afata O HeycTa- 
‘BUBLICMCA JBMXKeHHM asa COcCTOHT B cwuleqylollem. B HavasbHbIH MOMeHT 
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BPeMeHH Ha MJIOCKOCTH BbIJemmeTca SHeprud E (OTHeceHHas K eMMHUMe noulayu) 
W ra3sy Hal MOcKOcTbIO cooOmlaeTcA MMIyIbc / 10 HOpMaJIM K He; B STOT XK 
MOMEHT IJIOCKOCTh HayYMHaeT ABUraTbca co cKopocrbio U B oOsacTb, 3aHsATYIO Fa: 
30m. Ecuu E =0, J=0 u U=const, To BosHuKatollee JBUXKEHHE ABTOMOJCIbHO | 
3ayjaua Meer pocToe ToUHOe pelenue. B cryuaax, korya E-+0, 1 = 0, Usa 
umn E=0, 1/=0, U = Ct” uw BosHuKatollad yapHad BOHa HMeeT O4eHI 
OOuIbILYIO MHTCHCHBHOCThb, ABHXKEHHE TaK2%Ke ABJIACTCH ABTOMOJEJIbHBIM H JIA CO- 
OTBETCTBYIONIMX 3aad W3BeCTHbI TOUHBIe pewmenusn (*, °). B mocmeqHem cily4ae 
yBwKeHHe OyyeT aBTOMOJebHLIM uM mpH E40, ecuw nm = —'/3.Ecau n=e/s, 
JIBYXKCHHE He ABTOMOJCJIbHO, H TOUHOe pellleHHe MOXET OBITb NOMY4EHO JMINb 4HC- 
JICHHBIMM MeTo].aMH, MOJOOHO TOMY, Kak HOJYUeHO, HallpHMep, pellieHve 3ajauy 
© TOUCYHOM B3pbIBe c yyeToM NpoTHBo,aBeHnua (°). []pHOnuKeHHoe aHaJIHTH: 
yeCKOe pellleHve 9TUX 3afad MOXKHO MONYYHTb MeETOAOM, IPHMeHeEHHBIM aBTOPOM 
paHee B 3ajjaye O B3ppIBe (*). 

Ucnonp3syem Jit pelieHuad cPopMyJIMpOBaHHOM SKBMBaeHTHOU 3ayauu O60 
OMHOMePHOM JBMXKeHHM MpHOJIM2KeHHbIM MeTO, OCHOBaHHbIM Ha TOM, YTO B CILy 
yae CHJIbHbIX YapHbIX BOJIH OCHOBHad Macca rasa B BO3MYILeHHOM OOacrH CO- 
cpeOTOUNBaeTCA B TOHKOM cyloe 3a yqapHow BomHoOH. IIpumem, 4TO Bc A Mac; 
ca ra3a B BOSMYINeHHOM OOacTH JBY2KeTCA BMecTe C yapHoO BOHOL (9TO npex- 
TOJIOKeHHE TEM TOUHEe, YeEM OOMbINe MHTEHCHBHOCTb YapHOH BOJIHbI HW YeM OMKE 
K C(MHULe OTHOWeHHe TeMOeMKOcTel 1). OrpaHH¥HMca JA NpocrToTsl cryyzaem 
U = const, uro coorsercrByeT oOTeKaHuio KiIMHa. IIpeneOperad HauasbHbl 
JlaBsleHuem rasa (y¥eT KOTOPOrO He BbISbIBAeT MOMOHHTebHbIX TpyAHOcTeh 


W3 3aKOHa COXpaHeHHA 9HeEprHu NoOysaem 

t 

Rp 

aR S-+(R—U)—25 =E+UN pat. () 

0 

Y paBHeHHe HMIIyJIbCOB JlaeT 
t 

aRR=1+\pdt. (2) 


0 


Syecb R(t)—3aKoH JBHXKeHHA yapHow Bown; p(t)— qaBleHHe B oO6ma-| 
CTH Mey yapHol BOWHOH HM MOpIHeM; p,;—HavadbHad MJIOTHOCTh rasa; 
TOUKa OOo3sHauaeT AudpepeHUMpOBaHHe N10 BpeMeHH. 

Hck mouaa “3 ypaBHenult (1) u (2) qaBmenue p, momwyuaem 


i 


eR +4 (R— Ut) RR=E—IU + pRRU. (3) 


OcTaBiaaA B cTopoHe ciyyai U =0, paccmaTpuBaBuiuiica B eee 
MIOCTaHOBKe AaBTOPOM paHee (8), BBeeM JIA M3MePpeHHA JVIMHbI MacIuTa 
L=(E—IU)/(o,U*) 4 jaa usmepenua BpemeHu — macuita6 L/U. Ypapue- 
HHe (3) MpHMeT Torga Buy 


4 (R i) RR =14RR—>RR. (4) 
| 


ITO ypaBHeHHe MMeeT efMHCTBeHHOe pemlenHe R*(t), yyoBmeTBopsiomtee: 


ycnopuio R(0)=0 u cymlecrByionjee mpu scex t>0. Tlpu maspix 3naue-- 
HHAX ¢ | 


IIpu Sompuiux ¢t pemenve R* crpemutca K acumuToTe 


Rice eres | 
| 


Ripe a 2y 
(ABJIAIOMeHCA TOYHBIM pewieHHeM ypaBHennsa (4)). 
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Tak kak nput—+0 R*R*=O(t'), ro  pemenne R*(t) coorperersyer 
payuario J =. 

IIpu Mampix 3HayeHHAX Tlomyyruia « IIpH BepliMHe KHHa BemuauHa JU = 
= Y tga = 1/,cyp,V2h tg « Mana No cpaBHeHMo ¢ BeMMUHHONE = X = ties 04 Vit 
Cy, Cx MOpANKa eMHHUBI, A — nonepeuHptit pasmep 3aTYIJICHHA). ITO M03Bo- 
IeT UCHOMb3OBAaTb pelleHne AR" (t) A ONCHKU BIMAHUA 3aTyNeHHA nepeyl- 


€H KPOMKH TOHKOrO KJIMHa Ha ero OOTeKaHue MOTOKOM C OUeHb CONDUIT 
BEPX3BYKOBOH CKOPOCTbIO. 


@opMa ckauka yMOTHeEHUA OMpesesercs opmy.noli 


Rigte, R( xigea 
X/(e1V?) X/(ei1V?) } 


Aaa paciipeyevIeHua aBJIGHHH 10 KJIMHY UOJYGaemM 


p = (es) 


piV* tga X /(eiV?)/ 


W = R’R’). Vpaduxu stTux 3apucumocteit mpupegenp ua puc. |. 
Cayyat « = 0 cooTBercTByeT OOTeKAaHHIO M.OCKOMH MaCTHHbI C 3aTylneH- 
ioH lepequeli KpomMKoH. Mcnow3yxa acumnroTuyeckve BbIpaxkeHia dyHKuui 


R“ u W, qua 2Toro cmyyan Haliqem 


pes eye x 3) eh, pay Tie (2 y—1 sae 
BD 9 a VW 01V2 2 me eal 
Oru @opMybl pH y = 1,4 Onu3Kku K TOUHOMY pellleHHIO 3aqadH O CHJIbHOM 
spHIBe (4), KOTOPOe YAOBJIETBOPHTeEbHO COBMAaaeT C pesyJIbTaTaMU OTBITOB To 
OTeKAHHIO 3aTYIIJICHHOH TylacTHHb! C OO/IbINOM CBepX3BYKOBOH CKOpocTbW0 (*). 
Puc. | noka3biBaeT, YTO 3aTYMIeHHe NepeqHeli KPOMKH BbI3bIBaeT CYIeCTBeHHOe 
IsMeHeHHe KapTHHbI TeYeHUA HU pacpesenenuA aBseHuA 10 OOTeKaeMOMY KJIMHY. 
[ua Oosee TOHKHX KIHHbeCB H3MeCHEHHEe CHJIbHee, FeM JIA OOMee TOJICTHIX. 


Bpraucaium compoTupsenhe X KIMHa AHHOK / c 3aTymeHHON NepeqHeM Kpom- 


OU 


~ 


K=X+\pigadx=X +XW (FE gs). 
0 
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YBeMHYeHHE. COMPOTHBMCHHA 3aTYIeHHOrO KJIMHa MO CpaBHeHHIo C CONpo 
THBJIGHHeEM OCTPOro KJHHa BbIpaxkaetca PopMy Jou | 


yy _¥ “ee Ligtan\ cog cay Aina age | yes 
X—Xx-o= [14 (a7eyy) — (eat) Krewy% = 
ligea 

BenuudHa n MeHAeTCA OT EAMHHIBI NO Y pH WSMeHeHMM 77 
0 0 oo. Takum o6pa30m, BbI3bIBaeMOe 3aTYIJICEHHeEM KPOMKH HM3MeHeHHe JaBi 
JICHHA B MOTOKe IPHBOMHT K POCTY COMPOTHBJeHHA KIHHa Ha BeIMIMHY OdJIbILy 
YeM CONPOTHBMeHHe camoro saTynueHuA. B cayaae TOHKHX KJIMHbeB, MIA K 
TOPbIX OCHOBHAd YaCTb COMPOTHBJICHHA BbISbIBAeTCA SaTYIJIeEHHeM, 9TO AONON 
HHTeIbHOe YBeIHYeHHe COMPOTHBJICHHA MOXKeT ObITb CYULeCTBeHHbIM. 

B s3aksioueHHe TIpHBeyeM JaHHbIe O TOUHOCTH MoOsyaeHHOorO MpHOuMKeH 
HOrO pellieHHA 3aauH OO OMHOMePHOM HeyCTaHOBHBIWeMCA TeYeHHH IyTeM er 
CpaBHeHHA C TOUHbIM pellleHHeM B JBYX lpefembHbIxX cayuaax. pu E=O 
U >a, (ay — cKopocTb 3ByKa B HeBOSMYIeHHOM ra3e) H y = 1,4 TouHOoe pe 
meHve yaetT R* = 1,20t, npu6muxenHoe R* = 1,17¢t; npph EXO, V=Ol 
a,=0 Tounoe pemenue gaetT R* = 1,230, npn6muxenHoe R* = 1,09 t’h. 


° 


Iloctynuso 
24 XII 1956 
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Joruann Akagemun Hayrx CCCP 
1957. Tom 114, Ni 4 


THIPABIHKA 


r. K. MHXAHJIOB 


) PYJIBTPAILMM B MPAMOYIFOJIbHOM NMEPEMBIUKE TPH BECBMA 
BOJIBIUOM BbICOTE KANMJWIAPHOrO NOAHATHSA 


([Tpedcmaseaeno akademuxom JI. H. Cedoeseim 27 XII 1956) 


| Pugpoyumamuyeckue cxembl (busIbTpaluu Cc YYeTOM MOMHOCTbIO HacbileHHol 
INHJIJIAPHOH 3OHbI ObIIH BIepBbIe INHpOKO paccmotpeHp B, B. BeyepHuko- 
mm (**), qaBluIuM Torga %e pelleHHe JIA HEKOTOPHIX Npocrelimux ciryyaeB 
IIbTPpauwu 3 KaHasoB. BnocseqcTBHU Kpyr paCCMOTPeHHBIX B STO MOCTaHOB- 
+ 3ajlay Obl HECKONbKO pacimpeH (*"), ofHaKO CXeMbI (UMbTPallHH c yyeTOM 
WHJIAPHOCTH JIA MJIOTHH cHelHasIbHO He HccmeqoBanucb. Taka mompiTKa 
Ila IpeupHuATa B CTporol mocTaHoOBKe aBTopomM (°) HB Oomee IpHOMMKeHHOH 
oH-Kepxxemom (°), Caeqyer TakxKe OTMeTHTb OH3KHeE K STHM TeOpeTHYecKHM 
sCIEQOBAHHAM TO MocTaHOBKe 3afauH 9KcHepHMenTE! A. Pycco-Cnena (*°) 
ONBITbI NO HCCeAOBaHHIo (PUIbTpalHu B UPAMOYrOJIbHOM NepeMblyKe C HEMO- 
IM HaCbINICHHeM KallWJJIAPHOH 30HBI, MpoBezenuble JlyTuupim u Jg9em (1). 


Puc. 4 Puc. 2 


 B nacrosiiel cTaTbe JaeTcaA pelienve Ja cydad PubTpaluH B BeECbMa BbI- 
KOM (GecKOHeUHO BEICOKOH) MpAMOYFObHOH NepeMblyKe Np BecbMa OOOH 
eCKOHEYHON) BBICOTe KaNHIMAPHOTO NOAHATHA. CxeMa JBYKCHHA IpefcTaBue- 
1 Ha puc. 1. KanuamapHad 30Ha mpesnouaraercd MOMHOCTbIO HacbIlIleHHOH, 
yiBwkKeHuve B HeH NOsYHHAoUWMMcA 3aKoHy JJapcu. 

BsegemM KOMIMIeKCHBIM MoTeHuvan f = 9+, rye 


p=—x(p/y+y)+C, 


e x—xKooppulnent (usbTpallMu, HM KOMIMJIeKCHYIO KOOpfMHaTy OOvIaCcTH 
oKeHHA z=x-+iy. IlycTb Bqonb HeNpoHNuaemoro ocHoBaHHuA AF MMeeM 
— 0. Torga munua BCD OyyeT munuelt ToKa » = Q, rye Q — PpubTpallMoHHbl 
icxO]] Ha eqMHHILy Momepewnoro ceyeHHs NepembluKu. BepTukaJIbHble OT- 
3xu AB u EF sBastorca 9KBUTOTeHUMaIsMH gp =—xH u g=—xhy 
OTBETCTBCHHO. BepTuKaJIbHbIit yuacToK BEICaguBaHua DE sapsaetca u300apon. 
O6macTb KOMIVIeEKCHOM CKOpocTH *busbTpalun w = u—iv = df /dz umeet 
J, UpeAcTaBseHHbili Ha puc. 2, TaK Kak B CHJIy MOCTOAHCTBa JaBJICHHA BYOJIb 

lacTKa BbICAUMBaHuA uMeeM Ha JHHHH DE v = —~» (¥). 
Brejem BCHOMOraTeJIbHYIO KOMIJIeKCHYyIO TepemenHy1o €, Ha HH2KHIOIO 
NYWMOCKOCTh ~KOTOPOH oTOOpa3suM O6aCTb JBHXKCHHA Ip CJIeRyIOWleM 
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cootsercrauu .touek: C(A)= 41; C(B)=+0, 1 Q=0, (D)=—=aa 
ase 


C(E)=—e, Sia Tora 
an L 1 Ree ee . 
Oe eee Ze F arc sin ¢, (1 
Hreselearct bs = archa, hy = ~-arche. (2 
vi 9 TT 


OuesuyHo, uTo b >a >c, MpHyeMm BesMYHHa A 3apaHee HeH3BeCTHa |} 
JlOubKHa ObITb HalieHa H3 pelieHHa. ; 
Oro6pa3uM mpH romomu dopmyt Kpucrodpera — Wpapua o6actT! 


w Ha C: 
is (u—tydt 3 
ay (—e —C) (6%) V (6 — 2) (—a— 9) ( 


Syecb p. — O6pa3 TOUKH, HMeIOMeH MHHHMaJIbHY!IO TOPH3OHTaJIbHy!0 CKOPOCT: 
Ha yuactKe EF AB. 


Yuutpipan, uTo w(~—a)=ix uw uro v(—c—0)—v(—c+0)=—x 
Hatem 

Ha EFAB: w= “larch (fee) +) = ethene (4 

Ha-BCD:. -@ = i-— [arc cos (i= pres a —4— are cos q| » (41 


\ eaten (47 


xn . 
Ha DE: wai + [ar ch(—2 


Syecb BBeeHbI O6O3HATeHHA 
200— (OO) Ca b - 2e =a) 4 
b + a we 3 DP; b + a = q. (d 
Tak kak w= dj /dz, To 


f=\o@z Oa. (é 


Wasa Ope AeJeHHA BeJIMUHHbI ydacTKa BbICAYHBaHHA CJIY *®KUT y paBHeHhé 
CBASHIBaIOINee JaBJICHHA B TOUKAX BepXHeroO HM Hu *KHETO Obedow, HanpuMes 
Au F: 

Sei 
«(H — he) =f (F)—F(A)=— | w©2' Oat. (| 


—I 


B ciyyae Hanus pasHocTH aTMochepHEIX JaBsenuii Ap nay Opedamn 

WeBy}O YaCTb NOCMeAHerO COOTHOWIeHHA cueqyer OOaBUTb ele BesIHUH 

xAp/ , OMHakKO 9TOT cryuail He MpescTaBaeT NpakTHYecKorO uHTepeca. 
PaspepTpipad (7) cormacHo (1) u (4), nomyaum 


fen ) # att. 
hig ina ptat\ dt yt shtict ah é 
H—-h = = [\ ar ch (4) Toe a + arc cos g j Ve=tvi-e | (6 


Copepluiaa B MeppoM untTerpane sameny C=sind u yunTpiBad (2), 0 
TYIHM ja OMpefenenuaA Napamerpa a ypaBuenue 


T|2 =e] 
m (arch 6b —archc) = h (Prasin® \ 49 Va+Cdt 
( ) wee ( ETT: ) dé +-arc cos Aree -($ 


726 


L Bropoti M3 BXOMAULHX Ccrojla HHTerpaJIOB MOMKET ObITb BbIpawKeH YWepes IIOJI- 
HHBIC SJJIMMTHYeCKHe MHTerpa Jbl nmepBoro HW TpeTbero pola WIM Yepes dJVIMI- 
/THYeCKHE MHTerpaJibl MepBoro HW BTOporo poya To MOY JO , 


io 2 b+a 
i= (10) 


) CIE JYIOULMM OOpasom: 
+4 cay Sone 

Vat cde oe cad ee 
amare 2yf st Sts reg MA) oe Ki} = 


Bo ee —2| KE (o) —£(4) Fe]. (11) 


7/2 


dd 
Il (n) = ( pee See RNS Ey 
(”) F (1+ nsin? 0)V 1 — k sin? 6 


pe 
o = aresin / a n=—>ay- 


| Ws ypapuenna (9) merko, B YaCTHOCTH, NOJYYHTb acHMITOTHYeCKyIO 3a- 
heucumoctb h/H or L/H upu manpix sHauenuax L/H: 


h Ib Ins 
Ns (. a 0,50446) . (12) 


TloctoaHHas s eCTb 39@Cb KOpeHb ypaBHeHuA 


V s arccos — == 11 4 ; (13) 


{1a onpeyeseHud BeIHUHHbI (PHbTpalHOHHOTO pacxoOjla MO%KHO HCHOJb- 


BOBaTb YCJIOBHE 
b 


iQ =f (B)— f(A) = pee (Oa, (14) 


paspepTpBast KOTOpoe, MOJyIHM 
ible Boge ade ¢ Varta 
ae: p+q a 
OS Betey (ren aS j tarceosg | eazy eat Bes | (15) 


HII 


arch b 


qg=—| \ sree (RE te 4. ate ca Tess! (16) 
0 1 


Bropoi uHTerpad M 3f[ecb MOxeT ObITb BbIPAKeH Yepes sJVIMMNITHYeECKHE 


YATE pa JIbi mepBoro WH BTOporo poOfla HJIH Gepe3s IIOJIHbIe BJ IMMTHGECKHE 
MHTerpaJibl TepBoro H TpeTbero pOjla 


AE 0 FE fee chyna 


= 2 224 Kk 42] %— EF (o) — KE (o) KF (o)]. (17) 
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Syecb 


7 nV oll ihibeayt 

@ = are Sin b+a’ ae Pash 
‘ N 

a MOJYJIb SJIJIMTITHYECKH X MHTEL paJIOB | 


a—1b— 1 
ie VSS (18) 

Ilo mpupeqeHHbiM (POpMyaM Ob MpOBeeHbI UAMCOBbIe MOACYETHI WIA Cay-} 
yaa hy = 0 (c = 1). Pes’yapraTet noycuerow mpeycraBseHbl Ha puc. 3, rye BI 
dbyuxunu or L/H nanecenbt 3aBucumoctu h/H (1), Q/xH (3), a Take 3aBHcH- 
mocru h°/H (2) u Q°/x#i (4), Wosyudaemble v3 crpororo pelleHua 3aauH Ip OTCyT- 

CTBHM KalluJIAPHOCTH FpyHTa. Kpanaal| 
2, nowyyeHHaa no pemennio IT. A. ITo-) 
sryOapuHoBon-Kounnon (1%, 14), 3aMMcT- 
BOBaHa 43 fuccepTalun (1°), a KpuBas | 
4 noctpoeHa no dopmyse Jionton —) 
Uapuoro (1%). 

CormacHo pemenuio B. K. Pusen-: 
Kamudpa (17), KOTOpoe MOxKeT ObITb HC- 
TOJIKOBaHO B CMbICAe MpHTOKa U3 Gec-| 
KOHEYHOCTH K HaKJIOHHOMY OTKOCY IIpy 
OecKOHETHO OObIION BLICOTe KaNUJJIAp- 
HOPO NOAHATHA, JIA MpHToKa K BepTH- 
KaJIbHOMy OTKOCy OTHOWeHHe Q/xH=1, 
PesyJIbTaTbI YHCICHHBIX TOACYeTOB T0- 
Ka3bIBaloT, ¥TO yxe pu L/H > 2 umeem 
Q/xH =~ 1.970 elle pas nNo_TBepxKjaeT 
BO3MOKHOCTh JOKaJIbHOrO paccMOTpeHHA 
OTJeMbHBIX OOIacTeH duIbTpalWMOHHOro 
moToka 6e3 yyeTa yCJIOBMH Ha JocTaTou- 
HO yJaJICHHbIX YacTAX KOHTypa OOsacTu 
apuxKenua (1). 

Creyyet 3aMeTHTb, YTO B rH paBMyecKoOH nocTaHosKe (*8, +°) npH HeorpaHu- 
YeHHOM POCTe BbICOTbI KaNWJNAPHOFO NOMHATHA Taky%Ke HEOPPaHHYeHHO pacrTer | 
M BeIMYHHA (PUIbTpawMOHHOrO pacxofa Q, TO, OYeBHAHO, He COOTBeETCTBYeT 
JelicTBUTebHOCTH. BTo TpeOyer ycTaHOBJCHHA KpHTepHeB IPHMeHHMOCTH COOT- 
BeETCTBYIOWMX THApaBsMIecKUX dopmy.. 
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VucrutyT MexaHuKku Tloctynuso 
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Hokrnage Akanemun Hayk CCCP 
1957. Tom 114, Ns 4 


TEOPHS YIPYITOCTH 
M. 3. HAPOJEWKHH * 


PEWEHHE 3AMA4 TJIOCKOM TEOPHH YNPYFOCTH C NOMOLIbIO 
1 CHEMMAJIbBHbIX ®YHKWUH 


(Tpedcmaeneno akademukom JI. H. Cedosoim 26 XII 1956) 


B Hacroallel craTbe yka3aH npvem apeKTHBHOPO pelllenusA LWMpOKOrO Ksacca 
Wad MWOCKOM TeOpuM yMpyrocTu JA ABYCBASHBIX OOnacTeli (KOHeUHEIX, Gec- 
OHEYHBIX M MO YOCCKOHEYHBIX), OfPAHHYEHHbIX OKPY2KHOCTAMH MH HaXoAAMAXcA 
J, eHCTBHeM CH, IIpHJIOMKeHHbIX K KOH- 
7paM OKpy2uHoctTelt. 

PaccmMoTpuM OeckoHeyHy!O MiacTHHKy 
, OCMaONeHHYIO JBYMA HeOMHaKOBbIMH 
tBepcTHamu. Hauyano u HalpaBmenve 
seH KOOPAMHAT OcKocTH z= x -++ iy, 
 KOTOpOH pactiouiowKeHa WacTHHKa a 
K2Ke HeEKOTOpble OOO3HAYeHHA, YKa3aHbl 


puc. 1. 
Jia OTbICKAHHA KOMIVJICKCHBIX (PyHK- 
aM Hallps2KeHWH MMeeM TpaHHyHbIe yc- 1 R r 
Hes dhe = ham Was == = Ss CS SF 
OBA (*) + iy a+b? R 


eOtig(@+eO=fQ+C; ua L; j=1,2), (1) 


qe f;(t)— 3aqanuble (pyHKWMH KOMMeKCHOM KoopyuNaTH tf KoHTypa Ly usu 
9; C;— HeKOTOpble NOCTOAHHbIe, NOLsexKalllve onpeyeseHuy. 

Caenya J]. UW. Wepmany(?), cocrapum qa o(z) PyHKWHOHaJbHbIe ypaB- 
HUA 


| 
Ayr eae Bt 4 i; ¢) . 
(Ore Og. SA \ ac, at G=1,2. 2) 
1B LY Lm 


Bseyem cneuvasibubie (byHKUHH &, UW Bp, PCryAPHbIe, COOTBETCTBEHHO, 
ne L, u L, W OOsafatollHe HEKOTOPHIMH BbITOAHbIMH OCOOCHHOCTAMH, KOTO- 
bI€ MOSBOAIOT CBECTH 3aauv K PeKYpPpeHTHbIM (opMy.sJaM 


en 1 Bn—ilf) 4 a o n—1 (f) po 
Gn = Got | “Ft at, Ses oe \ at (n=1,2,...); 
Ly Le 
d i R dt ©) 
e-le-1 r t ea 
eo arte Dict \ pee Ror te 2ni i t—z’ 


je &, HW &— HeKOTOpbie MOCTOAHHHIe. 
®yuKunu &, U By, OMHOTHMHbI TO KOHCTPpyKUMN, OpiIcTpO CTpeMATCA kK & 
|B —pefsembHbIM 3HAYeHNAM COOTBETCTBYIOWMX (pyHKUMH C HHJeKCOM 7 IIpH 
-—>0o, flake IIpH BeCbMa OJH3KHX TpaHuax, H MpeCTaBHMbI, COOTBET- 
TBeHHO, BHe L, u Ly B Bue PANOB MO cTeneHam « H BP. 
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JlonycTuM, uTo Harpy3ka HempepbiBHa, H OyfeM UCKaTb o(Z) B Buse 
. Ss 


9 (2) 1(2) + dort + bobo + Si (Anat + BiB), (4 


k=1 


CHE Qo1, Oo, An HY Bp—HeKoTOpHle KoOIpuUHeHTHI, Mo,examive onpeyene 
HHIO, a2 S— HeKOTOPOe (PHKCHPOBaHHoe YC. 

@Myukuuio x (Z) BbIGepeM TakKHM O6pa30M (HCNOb3yA JA STOH Ler 
Take OCOOeHHOCTH (YHKUHH % H By Ha L), uTOObI MOce MOCTAHOBK: 
o(z) B (2) ypaBHeHHA He cOjepxKaiH BbIpaxkenui Bua (r/(z+6))* op 
j=1u Baga (R/(2—a))* npw j=2, k=1. Torga, pagsnoxHB cogepxa 
mveca B HHX QYHKUHH By, U « 
mo cTeneHam 8B WH a HM IIpMpaB 
HAB HYJIO B Ne€pBOM ypaBHeHH) 
BbipaxeHua upH B* u r(z +0) 
a BO BTOPOM— BbipaxKeHHA Ip! 
a® uw R/(z2—a), NonyyHM Qu 
yKa3aHHbIX KOS@MHIMEHTOB pe 
KYPpeHTHbIe (bopMy Ib. ComocTas 
Jia B TeX Ke ypaBHeHHAX CB 
OOHbIe YJICHbI, HaliyemM nocraal 
upie Cy u Cy. : 

Jia Harpy30K, pacmpeyenen 
HbIX Ha OTJ@JIbHBIX yuacTKax 
COCpeOTOUCHHBIX, PelieHHe IpHH 
IHMHasIbHO He MeHAeTCA. B aToN 
cayyae HeOoOxoqHMO B (1) BBecTH 3amMeHy 9(z)=9,(z)+9°(z) wu U(z)= 
=, (z) + b* (z), rae o* (z) u * (z)— HYyMeBOe HH CyMMa HysieBoro H ep 
Boro upHOumxKeHHK 0 LBapuy cooTBercTBeHHO JIA CayuaeB, KOra TaKore 
pola Harpy3KH IIPHJIOXKeHbI K OMHOMY HJM OOOMM KOHTYpaM. 

Ilycth r= R uw B TOUKe t=a—R xountTypa L, UpumoxmeHa cocpesoTo 
yeHHad CKMMaIOIad cHla P (puc. 2). C yyerom HyseBoro NpHOMMKeHHA Ti 
Usapuy Bmecto (1) nomyuum 


aOt+iag+y@=—fO+C; ua L; (j=1, 2), (6 
tpnHuem fi (t)=0 u 


me @— Co) J 27 Ros 
f= | po 


Ass Remieh 5a AR mii sapiaitns it 
t—a-+R Ho Pham Wiamaeean eed inate an inners § (6 
@MyHKUNH & WU Bp (n=0,1,...) umewr Buy | 
<3 Fn es 5 ie 
on a, +(z—a) ’ i ema cay Ren Qn = Riba, 

€ 2a — | 
Un = (evga? Mo = 8, Ey = sauiii fiwnen (7. 
= Z . 2 egecapem 4 o ex Sune 20 
124 Cee ay’ BS eee La, Serpent ae CR z I 

Tlonoxum B (3) «4 =0 u 
Bele On ( R dt | 
Qt i= alse ip anee we (3: 
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| Ilomyuenupie 43 ocTaJbHBIX dopmy (3) BEIpaxeHHa UIA %, HU By To 
|BUY COBMafaioT C % H By, a MpefebHbIe HX 3HAYCHHA Take PaBHbI CoO- 
JOTBETCTBeHHO «% HB. YcOBHMCA MOCTOAHHBIM, OTHOCHIWAcA K (yHKILHAM 
Xn iH By, IpHNHCbIBaTb 3Hak ’. 

| Jiamee umeem 


co a-+(21a) by 

Poh k heh Rik Ry ee Ngee He ain 

On — hn ny Gs yes coe ? In a, + (z—a) — RG », Seu vi) ak BHe Ths 

| k,=R uC k¥#1 

| (9) 

, — < ee a, —(z-+a) ee k 

Ce [ye eet ye (Ye) OR Bue, Lia: 

RPn = C= (2 sid) — k 
An = Un/t, Vn = 1—)p (Bese. SIS = OF Re) 


~ SameHuB B TlepBbiIx paBeHcTBax (9) Un, An H Yq” COOTBETCTBEHHO Ha 


, Ua / * * 
Un, An HW Ya, MOJYYHM AHaJIOTHUHble pasJIOKeHHA WIA ay HW Bp. 
MynKuHtIO 9, (Z) SyqeM HCKaTb B Bue 


Pp a a(z7= 2a) a S(z 4a) 
a2) => (a. HigUciis 1 eespemeay< coeege te 


— stad + (1— wi) 8 + Dy (Ane + Bab") (10) 
p= ; 


@MyHKUHOHAIbHbIe ypaBHeHuaA (2) Nocme nofcTaHoBKH B Hux (6), (9) u 
1(10) u conocraBmeHux B O6e€HX WaCTAX 9STHX ypaBHeHH BHIpawkennii pu B 
HM & B OJMHAKOBbIX CTeMe€HAX COOTBETCTBeEHHO pH j=1 uj=—2 MpHBo_AT 
‘K peKyppeuTHbim cbopMysiam yma KosdpuynentowB A, Hw By. Iu dopmyubl 
€ MOMOLIbIO OOO3HaYeHHH 

, “ 

Ay, =A +901, Aor = M1 — Par; 


n" 1] 
Ap= An -+ Bz, An = Arn— Bz (ie ae eS) ( ) 


MOJIE3HO 3aluCaTb B (bopme 


: yy Ab, (CE (1 — (—1)t®,- Get) — R, (E-R+1 — (— 1) h,— (at) )) = 


ih ; 
=§-* (af + AZ); (12) 
>) An, (Ch, (1 — (— 1B hg at) + ey (EOP — (— 1) the Gt) = 
k, =k 
= "(8 + Ap), (13) 
Tye BBeeHbI oOo3HaveHHA 
Bay (Ayo (8? (1 — bo") Fo (1 —% Pues \oge cr to ai): (14) 
Fe ee nn (ec2 1 = ey yg (ae) vg Cg?) vf A (15) 


At =) (—1 + uo vs er + & 
, , , , A Fess ee Ih od 4, U i 
aa (Lo Take) Mica a) ho Yo ope vo" a not (v9" oo v1) an 
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7 — — —i nh | 
4. 68 (2 — yoy 2CBG?) AEE {hq (1 — bo #260” + 2(1— & 2) NY Cle 


"obs 95305 20%S?) et — Ai (ua (Ho Ha) 


+ (1g) &) oh + = OF — 9). (16) 


ConoctaBad B TeX Ke YypaBHeHHAX BbIPaxKeHHA Mp R/(z2+4) By 
R/(z—a) coorsercTBeHHo mpw j=1 4 j= 2, a TakxKe CBOOOJHbIe 4JICHBI, 
TlOJTyuHM 


eta, (2—8 2) +e? Dd) kAn (1 + (— 1) OM) = 
h=1 


(4 4 08) Se tu tie — po) (1% (17)) 


ety ay fb um? Dy RAR(I—(— 18 8) = 
k=1 


= 1 = Belt 9) 28uy hi Be Pe Go ea (18)) 


C= Cl +03 = ay (1 —&) + D) A + (— 1) &™) — 
R 


=1 


—8(1+6)+(—e)I—& ) +in 2; (19) 


2 
CC aC, ag Nek Ean) te Aes a ee 
R=1 


PO =o dU ee Vat a (20) 


2 


u“ 

Kospbunuents: A, (k= s, s—1,...,2) u A, (R=s, s—l,...509 
onpefesHOTCH U3 pekyppeHTHEIx dopmyz (12) u (13), TIpH¥eM TepBbIe U3 
HUX COJepxKaT HeHSBECTHBI MoKa KOIPPHUMeHT ay,, A BTOPbIe Ay. Koaddu- 
IWMeHT Q, Haliqem u3 cbopmyst (12) npy R= 1, a a,—us_ (18). TMocse 
aToro 43 dopmya (17), (19) u (20) mocneqoBaTembHO Haliyem Koad punNenT 
A, “ nocrosuupie C, u Cj. Hakonen, BosBpamasch kK (bopmyviam (11), (19) 
M (20), Haliqem Kosppunventhl Ap, H Bp(kR=1,2,...,8), Qj 4H 
Take mocTOAHHbIe Ci u C5. 

Ha puce. 2 Jana smtopa og (9 — nNOoNApHbIM yron, OTCUMTHIBAeMBIM OT NOMAp- 
HOM OcH r’ C HadasIOM B TOUKe Z = —Q) B pa3sMUHbIX TOUKax Lenpu R/a= 
=0,9 u s = 11. Ormerum, uTo kpaeBoe ycnoBne (5) Ha Li coOmtofaetca, 3ecb TOU- 
HO Ip 000M (PUKCHpOBaHHOM S, a Ha Le pu BbIOpaHHOM S$ HaHOoMbuUIee OTKO- 
HeHWe OT rpaHv4Horo ycOBHA He npeBbuaer 0,002%. 

IlowyueHHble YACIeHHbIC PeSyJIbTATbI MOXKHO paclipocrpaHuTb Ha MWwacTuHKy 
KOHEYHOKM IMPHHb!, CCIM WIMpWHa MWWacTHHKH 3HaYHTeMbHO MpeBOCXOAUT jMa- 
MeTp OTBepcTHu. 

B oraMave OT H3BeCTHBIX IIpPWeMOB pelleHHA aHaOPMUHbIX 3ayau, JaHHbIli 


IpHeM MpMBOAUT K ObICTPO CXOAAIMMMCA IpoleccaM pu OOOH OmMs0cTH rpanuy 
M pw m0Obix Harpy3Kax. 


ol a 


Iloctynuso 
25 IV 1956 


UMTUPOBAHHAA JIMTEPATYPA 


1H. UW. Mycxeaumsuan, Hexoroppie 3aqauu teopuu ynpyrocru, 1935. ? J. UW. 
UWlepmau, IIpwxn. matem. u mex., B. 6 (1951). 
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Horaaygn Akagemunu nayrk CCCP 
1957. Tom 114, Ni 4 


TEOPHA. YHPYFOCTH 


7. HW. UWEPMAH 


# 


OB OMHOM 3AMAUE TEOPHM YMPYFOCTH CO CMEWJAHHbIMH 
OAHOPOJHbIMH YCJIOBHSAMU 


(ITpedcmasaeno akademukom JI. H. Cedoseim 26 XII 1956 ) 


§ 1. [peqnonoxum, uro ynpyras, us0TpolHan u ofHOpo_HaA cpeya 3atos- 
ACT PaciOJOXKeHHy!O B MJIOCKOCTH KOMIJIEKCHOTO TlepeMeHHoro z= x + iy 
OHEUHYIO H OMHOCBASHY10 OONacTb S, orpaHHYeHHytO JOCTATOUHO Tiay[KHM 3aMK- 
YTHIM KOHTypom L, 3a Hayao KOOPAMHAaT BO3bMeM TOUKy, MpHvwasexkallly1o 
SacTH S. OOxoy KOHTypa, Kak OObIMHO, yCOBHMCA BecTH MpOTHB JBHXKeHHA 
ACOBOHM crpeiku. JlonycTuM, 4To Ha rpaHuue L 3aqaHbl HOPMaJIbHas COCTaBVIAIO- 
aa BEKTOPa CMCIICHHA Uy H KACATeIbHaA COCTABJAIOWAA BeKTOPa Hallps2KeHuA 

WM TpeOyercs HaliTH BOSHHKaIOUINe IPH 9TOM B Cpese KOMMOHEHTHI TeH3Opa Ha- 
DsAXKCHMH HW BEKTOPa CMeICHHA. OTOH 3ayaueli MbI y2Ke 3AHMMAJIMCb paHee MA 
Sulero CLYYAA MHOTOCBASHOH OOacTH (1); JWIa Hee Obla MOyyeHa paspeliMumas 
[HHCTBCHHBIM OOpa3s0M cHCTeMa MHTerpasbHbIX ypaBHeHuli MpeyroubMa. 
COKAJICHHIO, Apa STOM CHCTeMbI HalijjeHbl B POPMe HEKOTOPHIX KBaypaTyp 4, 
0Ome FOBOPA, He MOryT ObITb BbIPaKeHbl Yepe3 SIEMEHTAPHble JIMOO H3BECTHbIe 
Oy IMpOBaHHble PYHKUHH; STO OOCTOATEIbCTBO, ECTECTBEHHO, 3aTpyAHAeT pak- 
1eCKOe HCIOJIbSOBaHHe Ha3BaHHOH cucTeMbl PpeprosbMa. B nacToslleli cTaTbe, 
‘PaHHUMBaAch JA MpOCTOTbI cy4aeM OAHOCBA3HOH OOmacTH S, MbI CBejeM 
ACCMATPHBaemyio 3ajayy K HOBOIi, ropa3syo Oomee yROOHOH, cHcTeMe ypaBHeHHit 
PeATOJIbMa; Apa ee, KaK YBHAMM HMNKE, HEMOCpeACTBEHHO BbIpaxKaloTcA Yepes 
leMeHTapHble (yHKuUHH. I]pu NOMOWH cpeycTB COBpeMeHHOH BbIMHCIMTeIbHOH 
XHHKU CPpaBHUTeIbHO HeCJIOXKHO MpOBeCTH YHCeEHHY!0 HHTeplpeTaluio MOfo00- 
9H CHCTEMbl HHTerpaJIbHbIX ypaBHeHHH. 

SajlaBaeMble KpaeBble 3Ha4veHHA BeJINUH VU, H 7, B CBOIO OUepesb, BbIpaxKalorca 
BeECTHBIM OOpa3om Yepe3 ABe PyHKUMH ¢—(Z) u Y(zZ) KOMIJIeKCHOrO MepeMeHHOTO 
perysapuble B OOacTu S (?); K ompeeseHH1O HX 110 ABYyM BellleCTBeHHbIM rpa- 
[4HbIM YCJIOBHAM CBOAUTCH pemieHue sagaun. IIpeqcraBaaetca WemecooOpasHbIM 
CKOJIbKO H3Me€HHTb (POPMY BTOPOrO MpefeJbHOTO paBeHCTBA, CBASbIBalOWero 
auenve T c yKa3aHHbimu dyHKuHAMH. MMenHo, NepBoe mpefesbHOe PaBeH- 
BO, BbipaKaloilee UV, Yepes Te Ke (PYHKUNH o (Zz) Hu Y(z), Npoquppepenuupyem 
) tyre Ss, OTCUHTHIBAeEMOH OT HeKOTOPOrO (uKcHpoBaHHoro Ha L Havana, U, YMHO- 
AB Ha YBOCHHBIM MOJlyJIb CBHra p., MOUJICHHO CJIO2KHM CO BTOPbIM paBeHCTBOM. 
ITEM NOMOKUM B HUXO(z) = u(x,y) + iv(x,y), v(z) = p(x,y,+ig(x,y), Tae u, v 
0,  — TaPMOHMYECKHE COOTBETCTBEHHO COMpAKeHHbIe MEK Ay CoOoK PyHKUHH. 
ele BTOTO TIpefesbubIe paBeHCTBa IIpHMyT BHI: 


8, (5) S24 85 (s) 32+ x (yu — bo) + ap +g = f(s); (1) 
1a (5) 32 + ta (5) 3¢ + (m4 — bo) + ap + tq = fa (9). (2) 


e€Cb CMBICJI BBEJCHHbIX OOo3HaveHHM TakoB: t = — + in adpuKc TOUKH, eKa- 
i Ha KpuBon L; x—ypyraa nocTosHHam; IpOcTaBsIeHHble cBepXy Hay KOOpAu- 
TaMH OHa WIM [Be TOUKH O3HataloT OMHOKpPaTHOe UM JBYKpaTHoe Auddepex- 
poBaHue M0 Ayre 8; KpoMe Toro, KOSPPHUMEHTHI 6j,...,%2 H CBOOOAHbIC WWICHBI 
s) u f.(s) — usBecTHble (yYHKWUMH Ayr, paBHble 
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8(s) = —n (ss) = +, 1 (s)=in— HE 


i aoe dv, 
to(s) =8F +} —G—1), fils) =2u0e, fa(s) = 2G +T- 
®ynukunu o(z) u v(z) SyqeM UCKaTb B *hopMe 


2 2 
eM=M\yoatad, yO=Dlyomebaa, 

jJ=1L fod 
rye v;(s) ({=1, 2)—BemlecTBeHHble MOTHOCTH, NofmexaulMe onperese} 
HHIO, H 


2 ae type 5 {—14+m(1-+)t, | 
Hig — reer (iit + ike Sie +xétIn(I—=)\, 6 


1 Seif wal 1 er Zz 
AAS: tke come a Cy ies ol 1 
IIpHueM BXOAAad ClOfa BeTBb WOrapudMa OOpallaeTcA B HYJIb B Havase Koop au 
Hat. OrmeruM, 4¥TO 10 camomy mocrpoeHuio Y(0) = 0. 3 qanbHemero crane’ 
ACHO, UTO JBe M106bIe PYHKUUU, perysAPHble B HeKOTOPOH (KOHEYHOM) OMHOCBAS| 
HOM OOlacTH Ha CaMOM Jee MpescTaBUMbl (OHa H3 HAX C TOUHOCTHIO JO a HTHBE 
HOM MOCTOAHHOM) B Bue HHTerpasoB (4), paclipocTpaHeHHbIX lO KOHTypy, orpat 
HHUMBAIOWeMy OOAacTb. 
B dyuxunax (4) u NpOWSBOHOH OT MepBoH H3 HHX Mepeliyem kK mpeyesy} 
ycTpeMiaad ZK TOUKe to = 0 + iy KoHTypa L; HalieHHbIe corsmacHo PopmyviaN 
Coxoukoro — IInemenu mpesembuble 3HaueHHA 9TUX PYHKUMM NOACTaBUM B kpaet 
Bble ycmoBua (1) uw (2). Torga nocame HECKONbKO JJIMHHBIX, HO JOCTATOUHO OVeBH, 
HbIX MpeoOpasopanuit NOMYYHM JIA OMpeAeMeHUA HEMSBECTHBIX IVIOTHOCTE 
cucTeMy To ne ypaBHenult Dpexrompma 


¥j (So) + s | vn (s) Knj (8, 89) ds =f; (So) (i = 1,2). (6 


n=1L 

B nel apa, Kak SACHO 43 MpHBeseHHO HwKe (CbopMysBI (7), ABIAIOTCS 

HeIPepbIBHBIMH (PYHKUMAMH apryMeHTOB S H So; AA HarJIAQHOCTH Kaxjoe H 
HHX pa300beM Ha CYMMY Tpex CJlaraeMblx 


Fee} (Ss So) = Pej (3 89) eee Oe eel ee nee 
fig VE Eo)? + (H— ~ 


rye t#—HopMalb K L, HallpaBseHHad BO BHe S, MH BBeeHbI OG6O3HaUeHHS 


(Qn (S, So) =O pu s = So; HWKHHH HyseBOli HHAeKC NpunucbIBaeTcsA (byHK 
WHAM, 3ABUCAWIMM OT [Yr So): 


Pu=z bbe tA) +G9— AQ Ru = sein &RY + RP), 
Q= = to — bor) — CA WYP, Ria = pe ray ORY + RY), 
Pia ot tit) + C118) Qoo, Ror = aetp ORY + RY), 
RL rye ena &— He — a fie = 

Ra = 56H pj Ra + Rm), 


7 
Qa= ah [No (6 —&) —&(q— No), 


4 2 a 9 
Py = m(—1) [S0(§ —&) + No (4 — No)], 


4 es : 
Po= = {1 Faq [Eo (F — 8) + 0 (4 — “) I} , 
4 ms x 
Qo. = wil aeay ito (— —&)—fo(n— ml, ¢ 


RD = {= Goi — to) + 2 GE + wot) (are tg 2 — are ez) 
Y) 


Ris = 6 "to — bo 7) + 2 Gos + 07) (are tg 2— 72 — areig Z), 


() _ {Gain — £14) — 2 (Ee + 70%) ( arc tg r : — arc tg +} 
Cr) 


f= {io — bo) +2 E& + rte) ( arcte =p — are te Bh, 
Q)ea 


4 . . e+ oo . 
nt = Se {% — 1) Eon — mot) + (Eq — a) [Eva (8) — hob (5)]3, 
RY = se {Oe — 1) Gon — tot) + Ea — 15) Ea (8) — ahd (5) 
— RO = — Lhd (s) + mals), RO =—F feeb (s) + 40 (5)) 
a(s)=(P—WP)E+ 2iyn, 6(s) = (P—W) q— nk, p= VE Ha. 


HerpyquHo 3amMeTuTb, uTo cuctema (6) ocTaerca dbpeqroubMOBOli, ecm BO 
‘opol us opmyui (4) onycTHTS NOX 3HaKOM MHTerpaua cularaeMble, cojep2xKallue 
rapwMuyecKHH MHOXKUTeIb. OHAKO eNO B TOM, YTO HaH4YHe UX MO38BOUAeT 
-CbMa IIPOCTO H3Y4HTb CBOMCTBa CHCTeMBI (6). HaoGoport,oTcyTcTBHe TaKOBBIX, I10- 
IMMMOMY, CKa3bIBaeTCA HeOarOlNpHATHO Ha BHYTPeHHeli CTpyKType CHCTeMbI, 
ee HCCIeqOBaHWe CTaHOBHTCA JOBOJIbHO 3aTPYJHUTEJIbHLIM; MO Kpaline Mepe, 
IM He ylaslocb IIpoBecTH ero BMOceqHeM cyyae. YNOMAHYTHIE JONOIHHTEIb- 
1€ ClaraeMble BbIOMPaJIHCb IPCHMYULECTBEHHO C LeJIbIO MOJIYYUTb JerKoO Mopato- 
YIOCA HCCIeEQOBaHHIO MM paspeluHMy!o cucTtemy W@peyroupma*. 

Mexjly TeM, Kak BHHO H3 (7), OHH BHOCAT TaK2Ke YIPOMeHHe B Apa CHCTeMHI, 
3 KOTOPbIX IPH 9TOM BbillalaloT YWIeHbI Cc JOrapHdMuyecKHMU OCOOeHHOCTAMH. 
O yCTpaHeHHH Ke HaSBaHHbIX C/laraeMbIX H3 BbIpaxkeHHusa (4) Aa Y(z), MOMHMO 
“MCUCHHBIX MIPHHIHMHaJIbHbIX TPyAHOCTeH, B Aj[paX CHCTeMbI NOABATCA YWJIeHBI, 
ylep2xKallve MorapHdM, YTO B M3BeCTHOM Mepe YCJIOMKHUT YACEHHbIe pacuerbl. 

§ 2. Satimemca Tellepb lOKa3aTeJIbCTBOM pa3peluHMocTH cHcTembI (6). 
ONMYCTHM, 4TO OfHOpoyHad cucTema (f; =f, == 0) wMeeT HeKOTOpoe HeTpH- 
jaJibHoe peeve v!°)(s) u v0) (s); oTBedatoulHe emy (pyHKuNH (4) O6O3HadHM 
(z) u v)(z). Ilo Teopeme eqMHCTBeHHOCTH BCIOAyY B OOsacTH S HMeeM 
0) (z) = ikz + C, ) (z) =0, rye & —BelllecrseHHan u C = Cy + iC, — Kon- 
IeKCHadA MOCTOAHHbIe. BpmucaB via 9TOrO CulyYad ycuIOBNe OOpalleHua B 
Jib Ha L HOpMaJbHOL COcTaBJIAIOMNeH BeEKTOpa CMeWeHHA HM IpOMHTerpupoBaB 
Oo nO gyre s, mpuyem k paBeuctBy &(é + 7?) + 2C,6 — 2C\y = Co, rae 
.— BeljecTBeHHad mocTosHHad. IlpeqnomoxuM noKa, 4TO KoHTyp L He 
3JIACTCA OKPY2KHOCTbIO; TOra H3 MOceqHerO paBeHCTBa HM 3aTeM H3 THepBol 
pMywbt (4) (Mom02%KHB B Heit z = 0) MocueqoBaTebHO Halijjem 


pee CoG: ci pond, [0 (s) £ f— v0) (s)] dé = 0. (8) 
L 


Ilpuuumas BO BHMMaHHe nocJeyHee U3 ycNoBui (8) M BHIMOJHHB OWeBHHbIC 
eoOpasoBaHua, OyeM UMeTb Ha KOHType L 


(7) 


0(s)i£—VO(s)=0' (1), O=O,+io, Y=Gtif, A=Ar+iAr 
— xo (t) + ¥ (s) [ti ee (x — 1) t] + v (s) t=y(t)—A, (9) 


* TIpenctapnenne (4), 10 Kpalineli Mepe B cyujecTBeHHOH cBoOel 4UacTH ( K Hel Mbl He OTHOCHM 
OMUHABIIHeCA Cylaraembie, BxomauHe BW (Z)), MOXKHO MOMYYHTb HeMOCpeACTBeHHBIM NPHMe- 
HHeM MeTOJa, pesIOMRKeHHOFO B CTAaThAX (?, 
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rye o(z) u x (z)—cyHkuuu, peryiapHprie BHe L Mu paBHble HyJO Ha OeCK 
Heynoctu; A— dyHKuUHOHa, 3aBucnumi oT v)(s) mw yv{)(s), ero 3HayeH 


HETPyHO BbIIHcaTbS*. YMHOXKHM Tellepb BTOpoe W3 paBeHcTB (9) Ha ¢ u a 
J[@IMM B HeM BeLeCTBeEHHY!0 H MHHMYIO 4YacTH; B Ba MOJYYeHHbIX BeLllec 
BeCHHbIX: COOTHOUICHHA BHECeEM BbIPaxKeHHA IA my) (s) 43 TlepBoro paBeHCTB 


(9). Tocae sToro MbI NpHfeM K (OpMysIaM, TO*KAeCTBeEHHO COBMAaalOulM Ih 
Bay c yculopuamu (1) u (2); B HHX BMecTO (byHKUMH u,v uM p,q puryp 
PYIOT COOTBETCTBEHHO 1, ®, H Y4,X%q H, KpOMe TOPO, 20, = Ayy + Ags 
T =0. Takum o6pasom, dbyHkuHu (Zz) u x (Z) WaloT pewieHve 3aqayu TeopH| 
yMpyrocTu Jit CeckoHeyHO OOmacTH, BHelHeH K S, Ip YKa3aHHbIx oe 
IMaJIbHbIX YCIOBHAX Ha L; AWA HAX COOMOMaeTCA PaBeHCTBO 


\ (nN + oT) ds = al (A,Xn— AsY,,) ds = 0, 


EL Ik 


rye U;— KacaTeJIbHad cocTaBsAloWad cmenjeHua, NM — HOpMaJIbHOe HallpaxKe) 
Hue HU Xp, Y,—KOMNOHEHTHI 0 OCAM J[eKAPTOBbIX KOOPAMHAT JeHCTBYIOUIM: 
BHCWHHX CHJ; UX TwaBHbI BeKTOp, B CHJIY OAHO3HAYHOCTH w(z) Hu xX (Zz 
paBeH Hyvso. Orcioja cpasy BbITeKaeT, YTO (PYHKUHU w(Z) u x (Z) (MO ycmOBH 
vcuesalollue Ha OeCKOHeEYHOCTH) TOXKJeECTBCHHO paBHbI Hysio Besye BHe L 
B CBOIO OYepesb, STO BMeYeT 3a COOOM TpeOyemble paBencTBa ** yl) = yO) = { 


M3 HUX *%Ke cyleqyeT, uTO A,=A,=0. Mak, Heoquopoquasn cuctema (6f 
Bcerfla HMeeT eJ[MHCTBEHHOe pelleHue. : 

MoxHO MOCTpOMTb CJIerKa BHJOM3MeHeHHY!0 10 cpaBHeHHio c (6) 4H B TM 
Ke BPeMA paspeluMylo (pH sOOOH MpaBow uacTH) CHCTeMy MHTerpaJbHbl 
ypaBHeHHl JIa clyyad, korgqa KoHTyp L saBuseTca oKpyxHocTbIWO. UT06 
OOUTECA STOTO, AOCTATOUHO K JIeBOM YacTH TpaHuyHoro ycyloBuaA (2) mpH 


COeAHHUTb SJIeMeHTapHEIM onepatop S+ReittIm 9’ (0), Oepa dyHkKWHOHad 
©’ (0) us (4). JletcrBuTenbHO, MHTerpasl OT KOMNOHeHTHI Hallpaxenua T 
B3ATHIM MO JuIMHe OKpyxxHocTH L, B JjaHHOM CJIyyae BbIpamkaeT rlaBHBl 
MOMECHT IIpHJIOXKCHHBIX K TpaHHWe BHeWHHX CH, H MosTOMy HeOOXOUM 
paBeH Hyso. BceneycTpue sToro so60e pellieHve HOBO CHCTeMbl HeH3MeHH 
oOpallaeT B HYyJIb OOaBJICHHLI ONepaTop HU, CJIeqOBaTesIbHO, COBMayjaeT 
pelleHHeM [ipexkHeli CHCTeMbIl, OJYHHEHHOH JONOJHUTeIbHOMY YCJOBY 
Imo’ (0) =0. B ocrambHoM ,OKa3aTebCTBO paspellHMOCTH mpoTeKaeT ka 
Bpilue. BipowemM, MOxKHO HeMOCpeCTBeEHHO TOKa3aTb, 4TO cucTema (6) vail 
pelluMa WH JIA OKpyxHocTH L, eCIH TOMbKO 3afjaBaemMoe KacaTesIbHOe Has 
MIpsKeHHE YOBeETBOPACT YNOMAHYTOMY OOA3aTeIbHOMYy yCJIOBUIO ***, 


MucturyT MexaHuKu Tlocrynuso 
Axafemuu HayK CCCP 16 X 1956 


| 
| 


UMTHPOBAHHAS JIMATEPATYPA 


17. WV. UWlepman, Ipuxa. marem. wu mex., 7, 443 (1943). 2 H. H. MycxeaHu 
11 BHU, Hexotoppie ocHOBHbIe 3a,auH MaTeMaTHuecKolt TeopHu yupyroctu, M. —JI., i 
3 I. MW. Wl ep mau, M38. AH CCCP, cep. marem., 9, 357 (1945). 4.W. Wlepman, Usp! 
AH CCCP, cep. marem., 9, 363 (1945). 


* Mbt Haiizqem A, yMHOxMB NOWIeHHO O6e 4acTH BTOpO PopMy.IbI (9) na ¢-1d¢t u nponH- 
TerpHpoBaB Mo KoNTypy L. 


_** PasyMeeTcad, OHM OCTAIOTCH CNpaBeAAMBLIMH Mi JWI KOHNTYpa, cofepxKallero mpaAMoJH~ 
H€HHBIC | YNACTKH, HallexKalle COMpAxKeHHbIe CO CMeXKHBIMH JyraMu; Ha 9THX yuacTKaxi 
&7—7 &=0, u nostomy u3 nepBolt dopmyms (9) Hemb3a cpasy H2BuIeub paBeHCTBO vio) (sh 
Bese Ha L; ofaKo ero MO*KHO YcTaHOBATb HS MHUMOM yacTH IpeIBapuTebHO yMHOKeHHOMI 
Ha ¢ BTOpoH dopmy.pt (9). | 

*** Bes yulep6a JNA NOMHOTHI UCCAEOBAHHA MOMKHO UCKMIOUNTD HB paccmoTpenua cayyai,| 
Kora OOMacTb, 3aHMMaeMaA CpeOK, ABAAeTCH KPyTOM, NOCKOMbKY JA sTOrO cayyaad cymectT= 
ByeT MOBOJIbHO MpocToe pelleHwe (B KBapaTypax); OHO ObI0 B cBOe Bpema HalineHo 
H. HW. Mycxennmpumm (2). 
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Wornangn AKkagemunu Hayk CCCP 
1957. Tom 4114, Ne 4 


MATEMATHYECKAA ®H3HKA 
C. A. PETHPEP 


AMSGY3NUA BHXPEBOFO CJIOA WH TENJIOOBMEH 
(IIpedcmasaeno axademuxom C. JI. Co6oneseim 18 XII 1956) 


-1. PaccmMorpuM aBToMojembHyIo 3aqauy o qudpy3sHH BuXxpeBoro COA H 
MJIOOOMeHE B TOJsyMpoctpaHctBe y> 0, 3aN0HeEHHOM %XxXHJKOCTHIO, BA3- 
CTb, TeMJIONPOBOJHOCTh 4H TeMJIOCEMKOCTbh KOTOPOH 3aBHCAT OT TeM- 
paTypbl. 

B HauaJIbHbIii MOMeCHT 2KHKOCTb MOKOHTCH H MMeeT TeMepatypy JT = 0. 
IOCKOCTh Y = 0 B Ha¥aJIbHbIii MOMCHT HauHHaeT JBUTaTbCH B HallpaBweHHH 
C TOCTOAHHOH ckKopocTbio U, a ee TeMMepaTypa MIHOBeHHO BospactaerT JO 
=T,. Ilpu peliennu sajqaun Hac OyjeT 0coO0 HHTepecoBaTb BoMpoc oO co- 
HOWeCHHH CKOpOCTeH 3aTyXaHHA HavaJIbHbIX BO3MYILeHHH —TenOBOrO HU 
HeMAaTHYeCKOrO. 

Cuntaa, uTO JaBJeHHe BO BCeM TOJIyNpocTpaHcrBe ecTb (yHKUHA TOJbKO 
BpemMeHu: p = p(t), HM MOJlarad MaCCOBbIe CHJIbI OTCYTCTBYIOUIHMH, MO2KeM 
HHcaTb YpaBHeHHA 3aaunH B Buye (1): 


ou 0 Of \\ 
3 = ayy) () 
A(cT) 9 (ROT) , v (av\2, 
at gas Gr a (2) 
v=vw(T), k=kx(T), c=cct(T), (3) 


2 uw (T),x(T) u 7(T) — 6espasmepuble (yHKUUH. 
M3 cucremp (1) —(3) HeoOxoqumo nautu v(y, t), T(y, t), v(y, t), ky, ¢), 
J, t), YROBMeETBOpAIOWMIMe YCJIOBUAM: 


t=0: = 0, T = 0, Yi Vig k'='kz, C= Cy; (4) 
i> 0; y=: Uaslieg hi Ts, v=, Rom Bp, wi Cee Cr 


TlocraHopKa 3aauH MpHBOAHT K BbIBOJY, YTO HCKOMbIe (yHKIUH Mpey- 
BuIAIoTCA uepes Mepemenuple ¢t, y u MocTosHHBIe T,, U, ve, Yu, Ike, JRun, JCe, 
»P, %; (%; — TOCTOAHHBIE, BXOJsllHe B ypaBHeHUA CBASH (3), mpuyem Ofna 
9THX KOHCTAHT HMeeT pa3MepHOCTb TeMMepaTypbl, a OCTaJIbHbIe Oespas3- 
)HBIC). 

EjMucrBeniasd HesaBHiciMasd lepeMeHHas GespasmepHad KOMOHHAaHA, KO- 
asl MOMKET ObITb COCTABJIeHa U3 9THX NapaMeTPOB, eCTb BeJMYNHa THIa 
2y/V 2v-t. OTcioqja v= Ve=FmA mnie Tie Aj), v= vue Ay), 
=x (r, Aj),¢=Cey(r, Ai), Tae A;—NOCTOAHHIE Oespa3MepHble TMapa- 
Pbl, OOpasoBaHHble M3 OMNpefeAIOUIAX MapaMeTpoB 3aflauH. OG6o3HayaA 
= 00; / Re wu W=vpU?/Jk-T, aw nepeBoysa cucTemy (1) —(4) B 6espas- 
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MepHyl0 (opmy, Nolyyaem: 


4. (.8) + po Lan + mel) =o, 6 
ww (6), x= x(0), 1% =O); (7 
u(0)=1, u (oc) = 0; (8 
6(0)=1, 6(co)=0. (9| 


TakuM o6pa30M, 3afjaua CBOJMTCA K CHCTeMe OObIKHOBeHHBIX udpepen 
WHaJIbHbIX YpaBHeHHH H MOXKET ObITb pellieHa UHCJIEHHO C MOMOLILbIO aad 
(pepeHitvaIbHOrO aHasM3aTopa. B 9TOM cMbICIe 3ajaya MOMyckaeT TOUHO 
pemenue. Cucrema (5) — (9) paspellaetca B KBafpaTypax Ja cCiyyad MO 
CTOAHHBIX (u3HYeCKUX TlapaMeTpoB %KMAKOCTH p=x=7=1. Tlocaegosa: 


TejIbHoe MHTerpupoBanve ypaBHeHHli (5) u (6) c yueTom (8) uw (9) AaeT ) 
u=1—erf(—), (10) 
6 = 1—erf (r Ve) + = {J (P2;coyext (+ Vy 2) —J (Pe, y} ; (11) 
rye 
| ( oh iF : | 
J(Pe, r) = exp (— =) \ exp ie i: 1) ] az} dt. (1 


Unterpan J(P., 0) BbraucaseTca MeTOJOM AudpepeHiMpoBaHuA MO Mapa 
MeTpy B KOHeE4HOM BHJe: 


4 In[j/P,(P,—2)+ P,—1] 
2 V P,P, —2) 


~@opmyaa (13) cnpapeyqumBa jun moObrx 3HayeHH P,, OfHaKO MIpp 
0<P.<2 ee yqo6Hee uCMONb30BaTb B Bue 


J (Pe, 00) = (13 


4 arctg[V/P,(2—P,)/(P,—1)] 
J (Pe, 00) = Laie ans asx 5 a) ’ (14 


mpuyem J (0, ©)= 00, J(1, 0) = 7/4, J(2, 0) =1/, uv J(P,, 00) — Monk 
TOHHO yOpiBalolad PyHKWHA. , 

2. PaccmMoTpxM Tenepb nopeyenve (PyHKuAH u(r) u 6 (r) B OOnacTH GombUIH) 
3HayeHH BpeMeHu ft (pH KOHeYHOM y > 0), YTO CooTBeTCTByeT BeCbMa MaJIbIy 
3HaudeHHAM fF. 


; 
XapakTep 3aTyXaHuA HavasIbHbIX BOSMYMeHHi TeMMepaTypbl HW cKOpocr! 
| 


4—0 
ONPeACIACTCA OTHOMIECHHEM N = 1 Zi | TIPW MaJIbIx Pr: 


tT —0| 18 Ceeathaoyany ten al | 
M = lena) slit a [os aera Pie Pe ce) al ae 


_Ecan N>1, To TemnepaTypHEle BOSMYLLeHUA, BbISBAaHHbIe COBMeCTHBI 
ACHCTBHEM HavaJIbHOrO H3Me€He€HHA TeMIlepaTypbl Wwlockocry y=O0 un yma 
CumalveH SHepruu, saTyxaloT Obicrpee, HerxKeM BOSMyWeHuA CKOpocTu. Eca 
N<(l, To HaOmojaetca o6patTHoe saBmeHne. | 
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Ilopeyenue dyuxuun N (P,, I) (15) mpeycrapseno cemelicrrom K PHBBIX 
a puc. | (cmwowHbIe KpHBble). Anamu3 (bopmya (13), (14) w (15) nosponser 
{evlaTb CJIEYIOUMMe BbIBOJbI: a) IPH OTCYTCTBHU AMCcHMaluHn SHEprHuu 3aTyxanHne 
-MIepaTyYPHOrO BO3MYIICHHA ONpeseAeTCA NOMHOCTHIO UCIIOM IIpanyraa P 
puvem N> 1 upu P, > 1; 6) upu sanmauu quccunanuy CYULECTBYIOT TeveHHA 
Joux TuNoB: N>luN<l. 

_ Bee muoxecrgo suauennii P, u II yemrca ua Apa KJlacca KpuBoit 
(Pc, 11) = 1 B maockocrn (P,, TI) (cm. puce. RE 

OrmeruM, 4TO B paccmaTpuBaeMoil 3ayaue 06a TeMMepaTy pHBIX BOSMYINCHHA 
alpaBJIeHbl B CTOPOHY MOBbILeHHA TemnepatypEl. Moxuo, OWHaKO, TlocTa- 
Tb 3ayauy HHaye, MoMOKUBA (0) = 0, 0(00) = 1, Tak yro OXJIaxKeHHe Bcelt 
HAKOCTH, BbISBAHHO HaYaJIbHBIM NayeHueM TeMMepatyppl ryvlocKocTH y=, 


ME a 
an eosin lag 


i” 


PAL tft 


Veh vot Ue 


WA YT | Ae 


eT HO KaKOU-TO cTeleHH 3aTpyqHeHO JuCCuMAaTHBHBIM pa3o0rpesom. Jlusa 
oro cayuan N onpegensetca chopmysoit 


: 6 —a 
N = lim er —YP, 


r>o0 


ALARM do) That ee (16) 


wT 


TOpad, KaK HW CUIeEAOBasIO ORKUAaTb, JaeT OONbUIMe 3HayeHHA NV, 4em cop- 
ma (15). J[na cpapHeHua nwa puc. 1 WITpHxOBbIMH JHHHUAMH HaHeCeHBI 
uBbie NV (P;, II) no (16). 

3. B cayyae nepemenHol BaskocTrH p=p(9), BOoOmle TOBOpaA, MOXxKHO 
JYYUTb MpHONMKeHHbIe OWCHKH Ja Hapametpa N, Noub3ysicb TeM, TO pv 
DAHHYEHO CBepxXy H cHH3y: m<yu<'M. Upu 970m ofa u3 rpanul Nouy- 
STCA HeMOcpeCTBeHHO u3 ycoBul (9): ecm p’(0)<0, TO W>p_ =m; 
m py’ (9) >0, TO wCy,_, = M. Bropaa rpanuua Aid  MOxeT ObITb 
eICTaBIeHA IPH6IMKeHHO yepes MepBylo u uNCIa P,, II. 

IJonaraa »(r) usBecTHol dbyHKiHel, HaxOMM pelieHHa cucTembI (0) — (9) 
HA x=y=1. [na uncna N nonysaem dopmyay 


N=uz,_,|A| fat exp(—| £at)ar, (17) 


rye 
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PacnpeyemeHve TemMiepaTypbl OMMCbIBaeTCH ypaBHeHHeM 


roy Mhese(—2E) [hen Ea Sa] 
ga14Aet(rV 5)— ° —_* . 
f 2 
\ ear (-\ 8) ar| 

Econ A<(0, to 6’(0)<(O0 uw 6<1, Tax uTO Bropoli rpaHuleh quia 


ABIACTCA Uy_,. Ecnn A>0, to 6’(0)>0 uv 6<1+A. Hs hopmyap (13 
JWId KaxX]Oro U3 STHX CJIYIaeB MOXKHO NOJYYHTb HepaBeHCTBO Bua 


(is 


f(m, M, P., Tl) <N<F(m, M, P,, M1), (2 


IIpHueM BO BTOPOM cuIyyae ero HeEOOXOAHMO pacCCMaTPHBaTb COBMECTHO C Hepé 
BeHCTBOM 9<1-++A, kKoTOpoe JOJDKHO ObITb YCHJIeHO 3a CueT BBeeHH 
qHcell ™m, Mt BMecTo » B A HM O(u), TaK 4TO OHO IIpHMeT BU | 


® (m, M, P,, Tl) > 0. (21 


AuasloruuHble paccy*xX]C€HHA MOXHO TIPOBecTH VIA MAAKOCTH, TEIVJIONpP 
BOJHOCTbh KOTOPOH TI€peMeHHa. Aaa STOTO JOCTATOUHO BBECTH HOBY!IO HeH3 
) 


CTHYIO (PyYHKUHIO Q = \ x dé MH paccMaTpHBaTb wp = pu(Q). 
: 0 


Tloctynusio 
31 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1C. M. Tapr, OcHosubie 3agauH TeopHu aMuHapHBIx Teyenuli, M. — JI., 1951. 
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orsayo Akagemuu nayx CCCP 
1957. Tom 114, Ne 4 


’ PHSHKA 


3. E. BAMHUITEMH u 10. H. BACHJIBEB 


EHTTEHOBCKHE 39MMCCHOHHBIE JIMHMM K8-TPYNMbI THTAHA 
B KAPBH]AX 


(ITpedcmaeaeno axademuxom A. IT. Bunoepadoeum 25 XII 1956) 


Bompoc 0 Xapakrepe cH XHMMYeCKOrO B3aHMOJelicTBUA MexKIy aTOMaMu 
‘asia HW MeTasOWa B KapOWax, HUTpHAaX M ruApNAax MepexofHbIx 9Ie- 
ITOB IIpescraBlaer OOOH HHTepec HW Ha MpOTAKeHHH MHOTHX eT HeEOHO- 
THO JIPHBJIeKaJl BHHMaHve UccyeqoBpatemeH. Tem He MeHee OH JO CHX Top 
© OTHOCHTCA K YHCY HeEOCTATOUHO BbIACHeHHBIX. 

OTHOCHTeIbHO IpHpOsbl XHMHYeCKOH CBA3H M@XKy aTOMaMH B STHX (pasax 
) ObIO BbICKA3aHO HECKOJbDKO pesMOOKeHUi U JA UX OOOCHOBaHHA MIpH- 
KaJIMCb SKCIIEPHMEHTAJIDHbIe JAHHbIe, XAPAKTEPH3YIOWMe MarHUTHble, IJICK- 
(4eCKHe, KPHCTaJJIOXHMHYECKHE H HEKOTOPbie Apyrve CBOCTBa paccMaTpH- 
MOM rpylnbl BelecTB. YOOenoJe (*)noABepr STOT BOTIpoc NoApoOHOMy TepMojH- 
(MUeCKOMY paccMoTpeHuH. OfHaKO Jo HeaBHeroO BP€MeHH MOUTH MOMHOCTbIO 
YICTBOBAJIM JaHHbIe O pPeHTreHOBCKHX CII€KTpaX ATOMOB B STHX COeAMHEHHAX 
TeX H3MCHCHHAX, KOTOPble OHH Tpe- 


MeBaloT B TBEPALIX cMviaBax passH4- Ta6auna 4 


‘o coctaBa. Bneppbre Oomee HH Me- 

» CHCTeMaTHYecKoOe UCCyIEqOBAaHHe B Nb o6pasna Com, % Cepo6, % 
M OONaCTH ObIIO BbIMOJHEHO COBCeM 

aio (°). 1 23,7 3,65 
Hecmotps Ha TO, YTO HeKOTOPbIe u3 oe 2274 3/92 
IbTATOB HccleqoBanusA (°) (OTHOCA- 3 19,0 0,3 
ecH, Hallpumep, K rHpHyAy TuTaHAa), fe ie ae 
30T XapakTep lpeBapvTembHOrO 8 hae oa 
OmeHHA HM TpeOyloT yTOUHeHHA Ha Tee 12.4 0/04 
MMYUeCKH Oosee ONpeweMeHHOM MaTe- 8 8,8 0,18 


ile MeETOAOM (pryopeclleHHu, pac- 
Cnaasp Ne 4 roto- 


TPeHHe NOYYCHHIX JAHHbIX B LeJIOM 
OcTaBJIAeT COMHCHHA B TOM, YTO 9HEpP- 
WuecKoe MOOKeHHe WH TOHKAA CTpyK- 
4 JIMHWU B PeHTTeEHOBCKOM CIieKTpe 
aHa B OKuCIe, KapOuslax, HUTpuse u 
[puyle MpeTepmeBaiwor CyllecTBeHHbIe 


IIpumMeuaunnue. 
BHJICH HW3 cMecH KapOvga Ne 3 Hu can. 
Cnaappr Ne 6 u 8 roTroBHlHch H3 cMeCH 
KapOuna Ne 3 4 THTaHa. 


* ZadukcupoBaH a30T B KOJIMYeCTBE 
~ 0,03%. 


** SacukKcHpoBaH 
yecTBe ~ 0,4%. 


MOsMarolulvecH HaylexKHOMY H3SMepe- KHCJOpOox B KOJIH- 


O H3MCHCHHA, KOTOpble Mp TpoBe- 
uu Ooee MpelM3HOHHBIX HW CHCTeMaTHYeCKHX HCCeOBAHHM MOryT MOMOYb 
TUT BOIPOC O IpHpose CHJI XHMMYECKOH CBASH HM COCTOAHMH ATOMOB MeTAJLNAa 
THX COCAMHEHHAX C HOBOM TOUKM 3peHHa. 
Hactoaian pa6oTa ABAeTCA NepBOli B pay UccMeOBAaHUH, MOCBALLCHHBIX 
[TTeHO-CIEKTPOCKONMYeCKOMY H3YYeHHIO KapONAOB, HUTPHAOB UM THAPHAOB 
YEXOJLHbIX MECTAJIJIOB, KOTOPbIe NPOBOAATCA B HacTOAMee BPeMA TpyNNOn Co- 
muHuKOB B Muctruryte reoxuMuH M aHanuTMuecKolt xumun AH CCCP un peutre- 
;cKOM naOopaTopun Oyecckoro negaroruueckoro uHcruTytTa uM. K. JL. Y WIMH- 
ro. 
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Vccneqopanucb SMucCHOHHbIe AHHH AP-rpynlbl peHTreHOBCKOrO CIEKTD. 
THTaHa B C€pHM CHeMMabHO M3POTOBJCHHBIX * cnmaBoB cucTrembl Ti — C c ce 
jlep»KaHuveM MeTasmona oT 9 M0 24% . Mapkuposka H COCTaB H3y4aBIUAXCA Cilia 
BOB TIpHBeyeHbI B Tad. 1. : 

Bombulad YaCTb CHaBOB TOTOBHACh 10 OOMENPUHATOM MeTOMMKe HS CMECI 
TiO, u caxku nyTeM NpoKanuBanuaA mpH TeMnepatype 1800—2000° B aTMocdep: 
Bogopoya. Tpu cruiaBa Obl MSTOTOBJeHbI Ha OCHOBe OOpasila Neo 3, cocTaB KO 
TOporo OYeHb OAM3OK K CocTaBy, oTBeYaloMlemy dopmyuie TiC. Ms3roToBJieHHbl 
HM IpOaHaIM3HpOBaHHble XHMMYeCKH CiMMaBbl MOABeprasHCb PeHTTeHO-CTpyk 
TypHomy ucceqoBanuio. IlocrosHuble peWleTKH CIWaBOB CPaBHUBaJIMCb C JK 
TepaTypHbIMH aHHbImMu (°), IpHyeM CO 
rulacve OKa3ali0Cb XOPOLIMM. 

B ognoda3Hon o6acTu Habs Aanoc 
JiMHeHOe BOSpacTaHHe Mepuoga pelle 
KH KapOuygoB (B HHTepBasie OT 4,28 J 
4,32 A) mo mepe mpHO71M2xKeHUA CoRep 
*KaHuA yrsiepoqa B HUX K 20% UH HO 
CTOAHCTBO 93TOM BeJIMUMHbI WA cia 
BOB C OOJIbIIMM COjjepKaHHeM MeTad 
novya. Metanmuueckui THTaH B Cia 
Bax OOHapyxKeH He OBI. 

Pa6oTa mpoBeyeHa Ha POKyCcHpy«e 
mujeM BaKYyMHOM cieKTporpade PCII- 
(7) © H30rHYTHIM KpHCTaJIOM KBapli 
B KayecTBe aHaH3aTopa. Payuyc Kp 
BH3HbI KpucTaswia 1 mM. OrparkalolM 


nuockoctH (1010). OrmaudosaHHbl 
mo Morancony (*) KpuctTan pasmepor 
10x50 mM u3rnOasca B CieluasIbHOH 
KPpHCTaJOfepxKatTeye Ha weTHIpex TOY 
Kax (°). 
CnekTpbl THTaHa (oTorpadupoBasue 
BO BTOPOM TlOpsA Ke OTpaxkeHHA Ha Te 
Ke, paciojloxKeHHOH NepneHquKyaAp 
Puc. 1. JInnun KB-rpynnpt pertrenoscKoro Eee UMA TL Oe ae 
ciektpa THTaHa B Kap6uqe Ne1c maxcu- Jyuel. JIMneliHad Jucnepcua cieKTps 
MaJIbHBIM coyepxkaHuem C 4 B KapOuye Frpada B paccMaTpHBaeMoH oOsact 
Ne8—c MHHMMaJIbDHEIM cnektpa 5,7 X/mm. Ja onpeqenenua 
nomwenha KG1- 4 KBs-1MHuu B CHeKTp 

THTaHa B kKayecTBe pedepeHI-IHHHH HCNOMb30BasIHCb Ko,,.-JIMHHM Bahan 


we \ 


Mt e 

Tlonomenve KB”’-, KB, -u KB, -nMHHii u3Meps0cb NO OTHOWIeHHIO K JIMHHH KBi 
Ucceqyemoe BelllecTBo MOMelaiH Ha MeqHbIt ano MOMTHOLI pas0opHoH pentr} 
HOBCKOM TpyOKu. Pexkum padori TpyOKu: 12 kB uw 55 ma. Kaxkas 43 cleKTporpaM 
(boToMeTpupoBasacb Ha MuKpotoTomerpe M®-2 B tpex mecTax M0 BbICoTe nuny 
M MOJYUEHHbIC Pe3yJIbTAaTbI H3MepeHHH ycpeqHAMucb. Or Kaxkoro criaBa Obly 
MOJIYYeHO HE MeHee TPeX CHEKTPOB, NPHYeM BOCIPOH3BOAMMOCTb pesysJIbTaT 
OKa3alaCb BIOIHE YOBJeETBOPHTebHON. 

Ha puc. 1 wz00paxKeHbl 14 NIpHMepa Ba cleKTpa,cogep2xKamlux KB5-,K8"-,KBy 
u KB, -IMHMM THTaHa B CHvlaBax C MaKCHMasbHbIM (KapOuy Ne 1) w MMHUMasbHbl 


wih 


(xapOug Ne 3 (§)) coqep2xanvem yraepoga. Tlonomenne KBi-, KBs-, K8"-, Ky: 
K, -1MHMM B CieKTpax THTaHa, NpHBeeHHBIX Ha puc. 1, HB climaBax c mpo 
2KYTOUHBIM COMEPKAaHHeM yrslepoqa B Mpefelax TOUHOCTH u3sMepenult (--0,2 3 
OcTaeTCAH HeH3MeHHbIM. M3meneHHe mpereplesaer JIMUIb OTHOCHTeIbHad MATE! 
CHBHOCTb STUX JIMHHM U, BNepBYy1O OYepesb, OTHOWEeHHe HHTeEHCUBHOCTH MaKkel 


16 05 0 5 015 2 G96 


"I 


7 ; 
ABTopbl NMombsyloTca Culy4aeM BbIPasHTb ryOokylo mpusnatTenbuoctp E. A. Ilerua 
3a TIOMOU[b IPH W3roTOBJeHHH CHaBoB. 
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3 ” 
yMa JIMHHH KR oR MakCHMyMy JuHuM KBs. [Ipeqcrapnenue 06 u3menHenun Be- 
44MHbI OTHOWeHHA JK6"/IKB; B 3aBHCHMOCTH OT MpoueHTHOro cojlep2KaHua B 
mabe yriepofa JaeT KpuBaa / puc. 2. Kpupaa 2 noKaspipaey KaK U3MeHAeTCA 


iTerpaJibHad WHTCHCHBHOCTh CyMMapHOli 
B’’ — KBs-Monocb! M0 cpaBHeHHio c HH- 
HCHBHOCTbIO JIMHHH KBs , YCJIOBHO BbI- 
JaHHOH B KarxkKOH M3 cleKTporpaMM B 
ayecTBe BHYTpeHHerO CTaHJapTa uHTeH- 
aBHOcTH (°). Tlonymmpuua K85-nuHun 
STaeTCA MOCTOAHHOH WIA ciwiaBosB c 6onb- 
MM COJlep2xKaHHeM yrviepojla H UMeeT TeH- 
SHUMIO K YBeJIMYeHHIO B CIeKTpax THTAa- 
a MalOyriepoucTHIxX KapOuyos. Muren- 
aBHocTb K85-JIMHUM B cpeqHem cocTaB- 
AeT OKONO 25% MHTeCHCHBHOCTH JIMHHU 
Bs. Murencusnocrs KB, -muHuH B cper- 
em B O (-+0,8) pa3 MeHbIIe HHTeH- 


0676 
05 5 
S 04+438 / 
= coe 4 
‘a, O93 
x # 
Ny 
924 
12 16 PAB PE 
C 
Puc. 2. SaBucumoctb /KB”/IK8s5 (1) u or- 
HOCHTeBHOH HHTeHCHBHOCTH KB” — KB, 


PCHTTeHOBCKOH  SMHMCCHOHHOM mMoWOcHI 
(2) TuTaHa B KapOufax oT cofepanna 
yraepofa B cnmaBax 


at 


MBHOCTH K8,’’’-IHHHH H UMeeT TeHJeHILIO 

YMeHbIJeHHIO 110 Mepe yOblIBaHHa cojepKaHHA yruiepoya B craBe. Ha nexkoro- 
at 

bIX CII€CKTpax] THTaHa B STHX cimaBax muHuA KB, BooOme Mano pa3saH4uMa 


Vinee oe 0) 6 396 
Suc. 3. K mpoucxomweHHI0 HHH 
(8B, B peHTreHOBCKOM crleKTpe 


WTaHa B MaJIOyrsIepOJMCThIx Kap- 
6uyax 


Ha oOuleM cbouHe CleKTporpaMMBI. 

PaccmotTpeHHe MOJyYeHHbIX SKCIepHMeHTAaJIb- 
HbIX J(aHHbIX MO38BOAeCT CllelaTb HeKOTOpbIe 
oOmlve 3aKsIOUeHHA. 

1. ITlonomenve Kfi- u KBs-mMHHu B cneKT- 
pax THTaHa B KapOMax C pasJIHYHbIM cojepKa- 
HHem yruepoya or 9 yo 20% ocTaeTca HeH3- 
MeHHbIM. OTO Ke OTHOCHTCA H K KOPOTKOBOJI- 
HOBOH rpaHHue Kfs-MHHH. 

2. Paccrosuue Mexky MakcuMyMamu K®B’’- 
u K®s-MHuM B PeCHTTeCHOBCKMX, CIeKTpaX Kap- 
6H4OB pa3sH4YHOrO cocTaBa paBHO 7,9 9B. OTH 
ype JIMHHH 10 cyllecTBy OOpa3yroT ofHYy Toocy 
HcIyCKaHHA C ABYMA YeTKO PasJIMYHMbIMH MaK- 
cuMyMamH. B 3TOM OTHOIIeCHHH STOT CIeKTp Ka- 
yecTBeHHO OTNHYaeTCH OT CIIeKTpa THTaHa B 
ero JByOKHCH, B KoTOpom KB’’-nosloca yqaneHa 
or KBs-IMHUM THTaHa Ha 3HaYHTebHO Oombuee 
paccrosuve (°) 4, MO-BHAMMoMy, lpeycraB- 
JIA€T CAMOCTOATEIbHY!IO JIMHH1. 

3. Ilo Mepe yBesuueHHA cofepxKaHHA yrse- 
pola B KapOvjaxX BospacraeT OTHOCHTeIbHaA 
MHTeHCHBHOCTh KB’’-MHHM HH JJIMHHOBOJIHO- 
BOrO MakKcuMyna oOmleH KB’’ — KBs-nomocbl N0- 
TIOWeHHA THTaHa BciaBe. Temm sToro BoOspa- 
CTaHHA 3aMeTHO MIpeBbliliaeT YBeIMYeHHe OTHO- 
CHTeIbHOH MHTeHCHBHOCTH KB’’-IMHHH, KOTOpOrO 
MO2KHO ObIJIO Obi OMRKUAATb HA. OCHOBAHHH JaHHbIxX 
06 yBeNIMYeHHH OTHOCHTeIbHOrO cO,epxKaHuA 
yrepoya B STHX ciiaBaxX HW NMpeqnonoKeHuA 
O H€H3MeCHHOCTH BepOATHOCTH COOTBETCTBYIOWe- 
TO pajMallMoHHoro Mepexofa B KapO“qax pas- 
MUHOrO cocTaBa. SakoHOMepHoe U3MeHeHHe 
BeJIMUMHbI BEPOATHOCTH paccMaTpHBaemMoro pa- 
]\MalMOHHOrO Mepexofa B CiiwlaBax C pa3JIMUHbIM 
cojlep2kaHvem yrviepojla, © KOTOPbIM MBI, M0-BH- 
jluMomy 3//eCb MMeeM JeJIO, B MepBylo Oyepefb 
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MOXKeT ObITb O6yYCMOBIIEHO JBYMA MpHYHHaMU: pa3sJIM4YHeM MeK]{yaTOMHbIX pac 
CTOAMHHM B CvlaBax pasHoro CcOCTaBa HM H3MeHeHHeM CTeleHH NepeKpbITHA BOMHO 
BbIX (PYHKUMH aTOMOR B STHX COCMMHCHUAX. C9TOM TOUKH 3PCHHA MOXKHO ObwIO Ob 
OODACHUTb TaKKe HM 3aBHCHMOCTb MHTerpabHO uHTeHcuBHocTu KB’’ — KBs 
NOMOCbI HCIycKaHWA BCHeKTpe THTaHa B KapOufax OT COfepHKaHHA B HUX yrule 
pona. 
Jlia yrouHeHuA WM MpOBepKH BHIBOAOB O XapakTepe CHJI CBASH B CllaBax 
KOTOPbl€ MOXKHO ObIIO Obl CeNaTb Ha OCHOBAHUH aHadH3a NOMYYeHHOrO SKCIepH: 
MeHTaJIbHOrO MaTepMasia, B HacTOAWee BpeMA UcceAyIOTCA PeHTreHOBCKHE 
CNeKTpbI MOrmouleHHA TeX Ke KapOuoB. | 
IIpu u3y4¥eHuv TOHKOM cCTpyKTypbl 9MMCCHOHHbIX CMe€KTPOB THTaHa B HeKO 
TOPbIX MasloyrmeposuctTEIx KapOugax (Ne7 u 8) OblnH HaOIOJeHbI He 
KOTOpble YCJOX%KHEHHA, BbIPaSMBIUHeCA B MOABJCHHH JByX caObIX JONOHH 
T@JIbHbIX JIMHHM, Ofna 43 HUX Merko pacuiMpoBblBanacb Kak KB’’-IMHMA TH 
TaHa B eFO JBYOKHCH, KOTOpad, MO-BHJMMOMY, IIpHCyTCTBOBala B H3y4aBLeMcs 
o6pasiie B KayecTBe mpHMecu. IIpoucxoxgenve gpyroi munun (KB; B 
KpuBol J puc. 3) JO KOHUa BbIACHHTb He yJlanocb. Ee Moa”BJeHve He MOKe’ 
ObITh OODACHEHO IIPHCyTCTBHeM B OOpaslle MOCTOPOHHUX MpHMeceH*, a CBA 
3aHO C KAKMMH-TO TIpoleccaMH, MpOTeKalouluMU B KapOue Mp BbICOKHX TeM- 
nepatypax (~1800°) u 3HauHTebHO ocma6AIOWINXCA NpH Oosee HH3KUX (~500°) 
MOb3y TaKOrO 3aKJIIOUCHHA TOBOPAT pesyJIbTaTbl cCwefyroulero OMbITa, 
Tlopomku TiOe u TiC, chexrpbl THTaHa B KOTOpbIX He cOfepKanH IMHUM KB,, 
ObIIH CMellaHbl {pyr c ApyroM B oTHoweHHH |: 3. Uacrb cmecu cpasy 
TOMelllayiacb Ha aHO PeHTTeHOBCKOM TpyOKH MW peHTreHorpadupoBasacbh, pu 
9TOM OHA MOrsla HarpeBaTbcaA JO TemMnepaTypbl He BblIue 500°. Ilonyuenna 
B 9THX yCNOBMAX CHekTporpamma (puc. 3, ///) npeycraBiana coOoH pesybTa 
HaJIOXKCHHA CNeKTPOB THTaHa B OOOHX BelllecTBaxX H He coyepxKana K$,-IHHHM. 
Jipyrad uacTb cmMecH MNepey ucceqOBaHHeM MpOKaJIMBaacb B YFOJIbHOM CTa=- 
KaH4HKe B TeyeHHe OfHOro yaca pH 1850° wu jaBeHuu B O,1 MM prt. ct. 
HM JIWWb 3aTeM peHTrenorpadupoBasacb. MukpocotorpamMa MmosyyeHHoro 
cnekTpa npuBefeHa wa pue. 3, III). Kak Buguo, cneqnr TiO, npaxTuyeckH 
TIOJIHOCTbIO HCue3IM, H KpHBax, Ha KOTOPOH nosBuach KB,-mMHUuA, Hamo- 
MHHaeT CieKTporpaMMy OT Masloyriepoquctoro Kap6uya (puc. 3, /) 


VWucTutyT reoxHMuH HM aHamuTHuecKOH XxuMUH Tloctymuso 
um. B. HW. BepuagcKxoro 27 XI 1956 
Axkaylemuu Hayk CCCP 


UMTHPOBAHHAA JIMNTEPATYPA 


11. Bepuaan, Merannopusuxa, nep. c aurn., M., 1933. 2 A.C. YmMaucxuii, 
Kap6uypl TBepabix cniapos, 1947. %*C.A.Hemuounos, KTQO, 18, 246 (1948). 4 A. TL. 
Y 66eN0 Ze, Yen. xum., 7, 1692 (19383). ®3.E.BanhumrTreiiu,1O.H.Bacunsbes, 
JIAH, 114, Ne 1 (1957). § A.C. Ymaucxui,C.C.Xugekenb, K®X, 15, Ne9 (1941). 
7 K. HW. Hapéytt,.9.E. Bahiumtefiiu, A.B. Punpepapr,J. M. Benne mm 
Viss. AH CCCP, cep. pus., 20, 152 (1956). § T. Johanson, Zs. f. Phys., 82, 507 (1933). 
A.B. uapsapr, JAH, 72, 489 (1950). 


* 
_ *B Tom uncae w HuTpuyoB, KPs-nuHuA KOTOPBIX pacnomaraerca B Gomee J MHHOBONHO= 
BOH OOsacTH cneKTpa. 
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Aoxaayge Akagqemuu nayr CCCP 
1957. Tom 114, Ns 4 


PHSHKA 


J. H. PAJIKMH u Tl. 1. @EO@HIOB 
JIOMHHECHEHUMS TPEXBAJIEHTHOrO YPAHA 


([Tpedcmasaeno axademuxom A. H. Teperuneim 14 I 1957) 


Jio mocefHero BpeMeHH ObWIO MpHHATO, YTO M3 BceX coequHeHHli ypana 
[OCOOHOCTHIO JIIOMHHECIIMPOBATb OOWaaloT JIMIMb COeAMHEHHA WeCTHBaJIeHTHOrO 
aHa, B OCOOCHHOCTH COeAMHEHHA, B KOTOPbIX ypaH IIpHcyTcTByer B BUJe HOHa 


yaHUIa YO;”. Apkol 3eMeHOM JIOMHHECIEHUHH MocueqHero NOCBAMLeHO 6osb- 
O€ YHCO paOoT, H3/IOXKeHHbIX B pxAe MOHOrpadult (4). OrcyTerBue sOMHHeCc- 
HUMH COeMHeEHHH, B KOTOPbIX ypaH HMeeT BaJIeHTHOCTb, OTMUHYIO oT 6, 
elMaJIbHO NosuepKuBaocb (4). OjHakO NOCKOJIbKy SJIeKTPOHHad Konbury- 
IMA AKTHHOHAOB aHaJlOrvuHa KOH@Hrypaluu SNeMeHTOB Tpylmbl peqKux 
MeJib (jaHTaHOHAOB) (cM., HampHMep (5)), xapaKTrepHad JIOMMHeCIeHIHA 
/eXBaJICHTHBIX HOHOB KOTOPBIX XOPOIIO H3BeCTHA, eCTECTBEHHO OKUaTb, ITO 
eXBaJICHTHbIC HOHbI AKTHHOHOB TakxKe OyyT OOHApy2KUBaTb JIOMMHECHeHILHIO. 
eaBHO Oblyia ONMCaHa JIOMHHecHeHyNA HOHOB Am*** (°), u Put** (7), Bpeqen- 
IX B Kpuctanmb LaCl,; 

IIpu HccmeqoBaHHHW MCKYCCTBeHHBIX MOHOKPHCTas0B dmrooputa CaF,, dro- 
icToro crponuua SrFe u dropucroro 6apua BaFe, cogepxxamux oKoso 0,1— 
3% ypaHa H BbIpallleHHbIX B CHJIbHO BOCCTAHOBHTEJIbHbIX YCJIOBHAX, HAMH Obisia 
Hapy2KeHa HHTCHCHBHaA JIKOMHHeECIeCHUMA, CIe€KTp KOTOPOH pacnomoxKeH B 
(ppakpacHoli o6acTH oKosIO 2,0—2,9 uw. 

UccneqopaHHble MOHOKPHCTaJIJIbI BbIPAaWHBaHCb H3 paciiwaBa B BakyyMe 
) MeTOAY, paspaOoraHHomy V1. B. Crenanosnm (°), Jia co3qaHua CHJIbHO Boc- 
AHOBHTeJIbHbIX YCIOBHH, HEOOXOAHMBIX JIA OOpas0BaHHA B KPHCTasaxX HOHOB 
aHa C HH3INeH BaJIeHTHOCTHIO, B HCXOJHY!IO WIMXTY (H3MeJIbBUeHHbIe H MOABeprHy- 
le CHelHasbHOH OUHMCTKe KpHCTaJJbl MpHpoAHoro *irooputa WIM cCneluvasIbHo 
HTC3HPOBAaHHbIe MEIKOKpHcTasMYecKHe PTOpHCTHIe CTPOHUHH H OapHii*) oOaB- 
Wicd rpaduToBEii nopowoK (B KomMYecTBe OKONO 10% r/r). BplpacraBuime 
MM STOM KPHCTaJIJIbI OKa3bIBaJIMCb HHTCHCHBHO OKpallieHHbIMH B KpacHbii (CaF 2), 
aHkepo-KpacHbli (SrF2) umu opawxespii (BaF) user, o6yc0BmeHHbI Ha- 
UHeM CHJIbHbIX MOOC NOPIOWeEHHA B BUAMMOM uacTH cieKTpa. 

CnekTp mormoujeHua Kpuctamia CaF2, cofepxallero ypaH UM BbIpallleHHoro 
BOCCTAHOBUTEIbHBIX YCOBHAX, H300paxKen Ha puc. |. B oOmactu Jo 1,3 p 
eKTp U3MepeH Ha cleKTpodotrometpe C®-4; B untepBase 0,9—1,9 » — Ha 
(bpakpacHoM cniekTpodoromerpe H. I. Apocuascxoro (*); B Oomee JWIMHHO- 
MHOBOH OOmacTu — Ha cneKTpodoromerpe MKC-11**, Kak Buguo, cmeKktTp 
rMOULEHHA COCTOHT U3 pAa MoMOc, pacnoMORKeHHbIX B ysbTpa*HwomeToBOH, 
(uMoM uw uH*pakpacHOli uacTax ciiekTpa. MakcHMyMbI OCHOBHBIX Mos0c 
CHOJIOXKEHbI IPH KOMHATHOM Temlepatype oKoO 2,22, 2,15 1,84, 1,34, 1,23, 
45, 1,025, 0,99, 0,95, 0,89, 0,84, 0,71, 0,69, 0,64, 0,55, 0,51, 0,45, 0,34, 
8 OKHPHBIM WWpudToM OTMeYeHbI HavOosee HHTeHCHBHbIe TMosocbI). AHasorH- 
{ XapaKTep CNeKTPOB MOPJIOMLeHHA KPHCTAJVIOB SrF2 u BaFe, comqepkalux 


* Cuntesbl ocymecraenb! HM. A. Cunroxosol u 9. IT. Uepnescxoit. 
** Aproppl OnarofapHb! H. [. Apocuascxomy, E. M. Maxosy u A. H. AseKcaH_poBy 3a 
lepeHua HHpakpacnbix creKTpoB Morsomenus. Ha HayanbHbIX cTaHAX STO paooTbl B 
“Tipuuumaan yyactue K. I]. Bacunescxui u A. B. Waa. 
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MOHbI ypaHa. Y STHX KpHcTam0B, OfHakO, rpylla MHTeHCHBHBIX MOJOC B 
cune-seneHol wacru criekrTpa cmelilena (pu COxpaHeHuM dca M CopMbI MoOsOC) 
B KOPOTKOBOJHOBYO CropoHy Ha ~25 mu y SrF2 uw na ~ SO My y BaFse, 4To 
WM ONpefesaeT passMYHA B OKpacKke KPHCTAaJJOB. 

[pu oxs1axKqeHuH JO TemnepaTypbl 2%KUAKOPO BO3AyXa B CHeKTPax NOABIAETCH 
Oonbui0e YHCNO UpesBbaHHO y3KUX JIMHHM, _HeKOTOpbIe H3 KOTOPbIX UMEIOT 
wupuuy nopayKka I1—3 A. 

CneKTp JOMHMHECHeHIIMH Obl UcCeOBaH Ha YCTaHOBKe, COCTOMIeH HS 3ep- 
KaJIbHOrO MOHOXpomaTopa c jucbdpakiMoHHol pemerKox (300 mTp/MM), Mpy- 
eMHUKa — OXJlaxKaeMoro CepHHCTO-CBHHIOBOrO MOTOCONPOTHBJIeHHA, YCHJIM- 
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Puc. 1. Cnekrpbl nMormomeHuad H JOMHHeCUeHIMH (3alITpHXOBaH) MOHOKpucTasa 
CaF, —0,25% U. Tomuuua o6pasnos: J — 30 mm; 2—10 mm; 3—1,5 mm; 
4 —0,5 mm. KomuatHaa tTemnepatypa 


Ted wepemMenHoro Toka wu camonucua SIIII-09. B Kkayecrse ucrouHHKa BOS! 
6yxXeHuA cIyKUNa pTyTHad mamma CBJI-250, cBer KoropoH nponyckase 
yepe3 KIOBeTY C BOOM HM TelMO3aMIMTHOe CTeKIO JIA ycrpaHeHuA uHdppaKpac 
HOM paquaunu. Mogynayua BosOyxalollero cBeTa OCYINeECTBIANaCh C TOMO 
Ibio MepdopupoBaHHoro AucKa. 

JIjoMMHeCHeHUMA KPUCTAJJOB CaF2 — U upesBprualuo MHTeHCHBHA ye Ip 
KOMHAaTHOM TeMiepaType H COCTOHT H3 pAJa NOMOC, pacNoNOXReHHbIX B OONACT 
2,1—2,5 w (puc. 1)*. pu KomHaTHow TemMepatype HaOmoqaioTca yerbIpe TI 
JIOCbI C MaKCHMyMaMH oKosIo 2,15; 2,21; 2,42; 2,49. Ilonomenua AByx HanOod 
KOPOTKOBOJIHOBbIX NOIOC B CHeKTpe JIOMMHECIIEHILMH COBNaqaloT C TOYHOCT 
JO MOrpeliHOcTeH H3MepeHHA Cc MOMOReHHEM HaHOosee JJIMHHOBOJHOBbIX TOV} 
B CII€KTpe MOTJIOWeHHA, T. €. 34eCb HMCIOT MECTO pe3OHaHCHble Nepexospl. 

CnekTpbl JOMMHeCHeHIMU KpHcTasmoB SrF2— Uu BaFe — U pacnonomxeni 
B TOM xe OOACTH, OMHAKO OTMMUAIOTCA JeTAaIAMM CTpyKTypbl, Tak, Hanpumep 
y3KHe MOJIOCbI B CHeKTpe OXaKTCHHBIX KpHcTam0B BaFe HaOmoqarwrca one 
2,18; 2,20; 2,29; 2,40 u 2,46 w. Cna6ad 3aBHCHMOCTb CNeKTpa JIOMMHeCIeHIE| 
OT BellecTBa, B KOTOPOM HaXOATCA MOBI ypaHa, CBUAeTeNbCTByeT O ca6O! 
B3aHMOJCHCTBHH YpOBHeH, OTBeETCTBCHHbIX 3a JJIMHHOBOJHOBOe MOrsOleHhl 
W U3syyeHHe, C OKpyxKatonleh cpeqol. Hanpotus, Sonee BbICOKO pacnomomeHH 
YPOBHH, COOTBETCTBYIOUIMe Ooee KOPOTKOBOJIHOBOMY (BHAHMomy) Normomlenu 
CHJIbHO CMCHLaOTCA IPH WSMeHeHHM WapaMeTpOB KpHcTaNMYeCKOH peLlleTKh 
B KOTOPOH HaXOJATCH HOHBI. | 

Vimeetca pay ocHOBaHHK NpeduoNaraTh,yTo OOHapyXeHHYIO HAMM JIIOMMHeCIIeH 
WMI0 cleqyeT IPMNMCaTb TpexBaseHTHbIM HOHaM U***: 1) Hamwune HHTeHCHBHOr 
MOPMOWCHUA C XAPAaKTePHBIM MOMOCATHIM CHEKTPOM y CoeMHeHHH TpexBaseHi 
Horo ypaHa (1°™*); 2) paBHOMepHocTb pacmpefleneHua OKpacKUM M0 KpucTamdy 
CBA3aHHaA, MO-BHAMMOMY, C OmM30cTbIO MOHHOrO paguyca U*** c paynycam 


* 
V306paxeHHblii Ha puc. 1 CHeEKTP JNOMHHECIeCHIMH MOcTpoeH mo perucTporpaMMam 

yueTa CHeKTPpajIbHOHW YYBCTBHTeJIBHOCTH YCTAHOBKH, H KpMBble pacipeyseneHuA MHTCHCHBHOC 
MMCIOT JIHIUb Ka4CCTBCHHbIL XapakTep. 
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oop TR*'*, Koroppie, Kak H3BecTHO, Jerko OOpasyror c CaF2 cmemannbie KpH- 
faIbl NO THMy W30MopdHoro samelenna (2°); 3) HeqaBHee OOnapy2xeHHe 
onos U*"" B uckyccTBeHHBIX Kpuictanax CaF2—U u SrF2—U Meroyom llapaMar- 
MTHOrO pesoHaHca (1°). YcOBUA, B KOTOPbIX BLIPAaMMBaUCb KPHCTasJIbI, Uccue- 
OBAaHHbIe B NoceqHel paOore, He yKasaHbl aBTOpaMH, OJHAKO BPA JM OH 
BI OOe€e CHJIbHO BOCCTAHOBHTEIbHBIMM, YM Te, B KOTOPBIX MosyyaUcb 
PHCTaJIbl, UCCe,OBaHHbIe HaMH. 

Mou U*** umeror snextponuyto Kondurypanuio [R,] 5f?. Habsogasumecsa 
AMM CH€KTDPbI MOPOWeHUs H JIOMHHECHeHIMH CeAYer, 10-BUUMOMY, CBASbIBATb 
SalIpeleHHbIMH NepexojlaMH B Mpeyenax OOonouKH 5f, No,oOHO Tomy Kak 
M€KTPbI HOHOB PeAKUX 3eMeJIb ONPeMeAIOTCA NepeXOaMH BHYTpH OOOOUKH 4f. 
Ip STOM Tepexojbl, OupexeAOUMe JWIMHHOBOHOBOe NOPOWeHHe M sOMUHeC- 
CHILMIO, CJIELYeT OTOKMCCTBIAT C MepeXOaMH MexK Ly YPOBHAMH 4/»), (OCHOBHOe 
ocTosHve) HW “/u),. Ilo pacueram Voprencena (14) paccrosuue MeExy,y STHMH 
POBHAMH cocTaBseT 41008 cm? (2,44 uv). Creqyriontue HHTeHCHBHbIC MosOcbI 
ormomeHHA (1,23 4 0,89 w) MoryT ObITh NpeAMONORUTeEMbHO OTORK[eCTBICHEI 
TiepexolaMH Ha ypoBHH */.), HW */:),. OTHOCHTebHO BbICOKHe 3HaYeHHA Bepo- 
THOCTeli TepeXOOB, OllpefesmIoOulMe HHTeHCHBHY!0 OKpacKy KpHCTaJWJIOB 
KPHCTaJJIbI, COJep Kalle anaslor ypaHa — HeouM, OeclBeTHbI pH TOM 2Ke KOH- 
€HTpalMW aKTHBaTOpa), XapaKTePHbI JIA HOHOB akTHHOHOB (°), 

Kak M3BeCTHO, COeHHEHHA TpeXBaJIeHTHOrO ypaHa Kpaline HeycTolunBl, 
TO UpesBbIUaHHO OCNOMKHAeT MCCeMOBaHHe UX ONTHYeCKHX cBOlicTB. Voubl 
J*** oOpasopaHHble B KpHcTasmMueckoli pemrerKe MeFe2, BnomHe ycroii- 
MBbI, UTO CBA3AHO, NO-BHAHMOMY, C IPHHYAUNTeIbHOH cTaOumH3alivel BaeHT- 
OCTH 9THX HOHOB Ip H30MOpdHOM 3aMelleHHH HMA HOHOB Me™* *. Bpico- 
aA CTaOWJIbHOCTbh OMTHYCCKHX CBOHCTB MOHOKPHCTaJJIOB (PTOPHAOB LLeOuHO- 
EMCJIDHbIX MeTaJIJIOB, AXKTHBHPOBaHHbIX TPeXBaJICHTHbIMA MOHAMHM ypaHa, 
O3BOJIA€T OCYIICCTBHTb leTaJIbHOe HCCeOBaHHe HX CMeKTPasIbHO-JIOMH- 
ECICHTHBIX XapaKTepHCTHK. 

BpipaxkaeM HCKpeHHioi0 MpH3HaTesbuHocTb VM. B. Crenanosy u M. A. Bacump- 
BOH, BbIPaCTHBIIMM HCCIeOBaHHble MOHOKpHctTasbl. [Ipu uccmeqoBaHHn cieK- 
POB NMOrIOWeHHA OoObIyIO MOMOMb OKa3aa O. B. CoKxouosa. 


Tloctynusio 
ch Ll tay 
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* KommeHcallua H360bITOUHOFO MOJOMKUTEMbHOTO 3apARa pH TaKOM 3aMeHleHHH MOXKeT OCy- 
leCTBJIATbCA PANOM crioco6os ('°%). 
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‘Jloxsagu Axayemun nayrk CCCP 
: 1957. Tom 114, Ne 4 


\ 


FHIPOJOl HA 


Ynen-Koppecnongent AH CCCP O. A. AJIEKHH uw JI. B. BPA)KHH KOBA 


HOBbIE JAHHBIE MO CTOKY PACTBOPEHHbIX BELIECTB 
C TEPPHTOPHH CCCP 


Peuuoli croK, OcyIecTBIAA OMHY U3 BaxkHeMWMX (bas KpyroBopoTa BObl Ha 
3eMule, IepCHOCHT rpoMaHble KONMYeCTBa BeWeCTB KaK B BHe B3BeCeH UM BAe 


KOMBIX HaAHOCOB, Tak HU B  pacCTBOPeCHHOM COCTOHHUH. Crok pac- | 


TBOPeHHBIX BeUeCTB B 3aBMCHMOCTH OT TIpOMCXORKMeCHHA NWepeCHOCHMOre 


MatTepHasla NOApasfelAeTCH Ha CTOK OpraHvWyecKHX MH MHHepaJIbHbIX BeLLeCCTB. | 
Ilocnequun, B CBOWO O4epeb, AeEJIMTCA Ha CTOK KOJIJIOMAHbBIX HW CTOK HOHHO-MOVJIE= | 


KYJIAPHbIX BeWECTB, WIM HOHHbIM CTOK. 

Vi3yyenve MOHHOTO CTOKa, COCTAaBJIAIOUeErO OCHOBHY10 YUaCTb CTOKa PacTBO- 
PCHHbIX BelecTB, HMeeT OombUIOe 3HAYeHHE VIA MOSHAHHA SPOSHOHHbIX MU aKKy- 
MYJIATHBHBIX MpOWeccoB, MpOvCXoJAWMX Ha 3eEMHOM MOBepXHOCTH, YCOBUU 06- 
pa30BaHWA MOPCKHX HM O3ePHbIX OCAAKOB, 3aCOJIEHHA TOUB, Mpolleccos Bbillea- 
YHBaHHA MOpos MW NoyuB, KapcTooOpas0BaHHA MW Apyrux JeHyalMOHHbIX ABJIeCHHH. 

CBefeHHA O CTOKe PaCTBOPeHHbIX BellecTB JO MocseqHero BpeMeHH OrpaHy- 
YHBaJIMCb HOHHBIM CTOKOM OTJ@JIbHbIX PpedHbIX OacceinoB. B 1948—1949 rr. 
ObII pACCUHTAH HOHHBIM crok KpymHeluux pek Cogercxoro Corsa (*), a B 1951 r. 
IIPOW3BeeH pacueT HOHHOLO cTOKa Co Bceli TeppuTopuu CCCP (*).B nocnexyrommme 
rogbl Obi ONyOHKOBAH elle pA] paOoT 06 HOHHOM CTOKe HEKOTOPHIX PeUHbIX Oac- 
celiHoB (*”) H cemaH NepBbIli OPHeHTHPOBOUHbIM NocueT BbIHOCa OpraHuye- 
CKHX BellecTB JIA pAyja KpymHbIxX pek CCCP (8). . 

HakonsenHble 3a moceqHve Tofbl HOBbIe MaTepHaJIbl IO THAPOXMMHH peK 
MO3BOAIOT MpOH3BeCTH 3aHOBO pacueTbl HOHHOrO cTOKa. IIpu sTom OblmM UC- 
NOMb3OBaHbI JaHHbIe MO XAMMYECKOMY COCTaBy BOJbI H CTOKY peK, coOpaHHbie 
ceTbIO rHApomormyeckux cTaHuHH Tuypomereopomoruyeckou ciryxK6n1 CCCP 
no 1955 r., H pagsmM4Hble muTepaTypHble ucTouHHKH (1, 4, ®, %, 1), 

CpeqHemeca 4d Hble MHOFOseTHHe BEMUMHI COMep2KAHUA HOHOB [WIA TaHHOM pe- 
KM HaxXOWJIMCb NO rpapukKaM H3MeHCHHA KOHUeCHTpallul MOHOB B TeYeHHe roqza— 
MO NYHKTY, OTHOCAILeMYCA, 10 BO3MOXKHOCTH, K CAaMOMY HWKHEMY CTBOpy peKH. 
[Ipouspeyenue HalieHHbIX BEMYMH KOHUCHTPallWH HOHOB Ha OObeM cpeyHeMe- 
CAYHOFO MHOPOJeTHEFO CTOKAa JaeT CpeqHeEMeCAUHbIM HOHHBIM cTOK. CyMMupoBa- 
HHeM TlocweqHero MoyuaeTcA TOAOBOM MOHHBIM CTOK. 

Ilonvora coOpaHHoro MatepHavia ameKo He OMMHAKOBAa JIA OTACMbHBIX PeK? 
JIyde BCerO OCBeLLEHbI KPyMHble peKH, XyKe cpeHue uM OUeHb Cabo MaJBIe, 
Ilo pexam Exsponeticxolt uactu CCCP cBeqeHust 0 XHMMUECKOM COcTaBe BOJIbI TO- 
pa3qo nojHee, vem no A3uatcKol uwacru CCCP. C mampix 6eccrouHbix 6acceliHoB 
Kasaxctana u Cpequelt Asvu MOHHbII CTOK MOXKHO ObIIO OLCHUTb OYE OPHeHTH- 
poBowHo B 10 Mau. T. MoHHbrii croK c MambIxX BoJOC6OpoB MopcKOoro noGepexba 
ONpeAeseH NYTEM SKCTPaNOAWMH H30NMHM MOfyeH cTOKa, a KOHIenTpalua 
M10 aHaJIOrHH C H3BeCTHBIM COCTABOM BOJbI COCeHUX PeTHbIX GacceltHOB co cxo,- 
HbIMH (PUSHKO-reorpaduyeckHMu ycnoBuAMH, J] WaHHOli paSorsl Obi0 UCHOMb- 
30BaHO OKONO 10 000 pesymbraToB aHanH30B BosbI 10 550 pekam. 

OOulad BeMYMHAa HOHHOrO cToKa AA Bcel TeppuTopuu CCCP no HoBEM Os 
cueTaM yBeIMuMNacb C317 MH. Jo 358,11 Man. T (6e3 MaIbIxX GeccTouHBIx Gaccell- 
HOB) (ra6n, 1). YBenuuenne MOHHOrO cTOKa Oblno MOmyYeHO JIA BCex MOPCKHX 
OacceliHoB, Kpome Oacceliua Tuxoro oKeana, rye, 10 HOBbIM J{aHHBIM, BbIHOC CO 
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SH OKa3aJICA HECKOJIbKO MeHbie (Ha 7,49 Man. T). Sra pasuuila BOSHUKNa raB- 
IM OOpasoM v13-3a Gomee TOUHOFO MOACYeTa MOHHOrO cTOKa p. Amyp, cBejeHuit 
XHMHUYECKOM COCTAaBe BOJbI KOTOPOrO I1pexkje ObiO OYeHb Mago. 

Ta6Oauna 1 


Vonuplii croK c Tepputopuu CCCP 


me 
e Mounplit cTox (B MH. T) 2 2 
cele F fog 
Baccelin Mops s & a 3 S g 
f se £ Ee 
2° Sie Cas Mg” |Na’ : @:* SO? 1’ Or . 
5 = a g a+K G C >») 
ee Cie | : % Fes 


CeBpepHput JlenoBpuTHh oKkeaH 


apeHuioBa u Benoro} 1000 | 345 | 5,94 | 1,30 | 1,53 | 9,54 | 5,40 | 1,72 | 25,13 | 25,4 
apckoro 6100 | 1166 |16,49 | 3,45 | 6,89 128,76 |40,70 | 6,24 | 72,53 | 44,9 
anmiTeBbIx, BocTou- 
HOo-CuOupcKoro, 
Uykorckoro 4600 | 882 [14,75 | 4,22 |12,16 |25,76 {15,41 |15,62 | 87,92 | 19,4 


Beeron. « uo 2393 | a4 8,97 2,9 4,0 31 a 2,9 85,58 15,9 


ATMAHTHYUeCECKHH OKeAaH 


AJITHUCKOTO (KOLO) || Alsyss |) alert vAs) || Ons) | Bais |p Gla sisl 1) OR esy |] WIPy ey | PAO). 7/ 
epHoro u A30B- 
ckoro L200RI too NP ORcon|el, some 2e92 (10708 soroon |e Olu lets OGmm2ono 
IBICIE TION) (1 150 | 316 | OF 93a e2. Lon | ane0) | 7,13 7,66 | 3,24 | 43,49 | DED 
Tuxu oKeaH 
epuHropa, Oxor- 
ckoro w SnoHcKo- 
To SAGO) |) tO) | SO) |] L7H || PA aes Ny a EA | hE) 4] ES) te} 
BecctouuHpe OGacceHHH 
ACKIHHCKOTO 2900'| 305 |45,30 | 3,01 | 5,94 |20,43 118,94 | 5,77 | 69,09 | 23,8 
pabCKOrO 445 56. 1-5, 27-1 4,00ch 3354 | 5,561. 9523 114,12) | 28,72, | 64,5 
poune OeccTOUHBIe 
palionpl 1500 |} 48 | — — _ ~ — — (10) 
. . .| 4845 | 409 | 20,57] 4,04 | 9,48 | 25,69) 28,17] 9,89 | 97,81 | 29,2 
Bates (107,81)| (22,3) 
“A TEPPHTOPUA 


21545 | 3968 | 74,28] 16,87] 36,38/119,77| 74,98] 38,83] 358,141] 17,9 
a (368,41)| (47,4) 


OcHoBHast Macca pacTBOPeHHbIX coslel BbIHOcHTCcH B OKeaH (70,7% ). Hapazy 
9THM, 3HaUMTesbHaA YacTb come (97,81-+-10 MaH. T) BEIHOCHTCA B rpoMayHbI 
ecTouHbiit Apaso-Kacnulickuil OacceHH HW, aKKYMYJIMpyACb B HEM, ABJIAeTCH 
HOH H3 IIpM4YHH ero 3acO/IeHHA. 

Haumenbutee KOmMYecTBO comet (31,23 Mau. T) BbIHOCHTcaA c Oaccelina Tu- 
ro OKeaHa. 9to oOBACHAeTCA (busHKO-reorpapuyecKHMH YCMOBHAMH Oaccelina, 
IMAIOULMMH Ha (POpPMHpOBaHHe XHMMYeCKOrO COCTaBa MOBePXHOCTHBIX BOL, 
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TlaBHbIM OOpa30M, 3HadHTesIbHbIM YBJlaxKHCHHEM Me€CTHOCTH, Pa3BHTHeM XOPOMI 
IIPOMBITEIX HOJ3OJMCTHIX MOUB, HaIM4MeM BEYHOM Mep3J10THI, 3aTpyAHAIOWeH rpyH 
ToBoe nHTaHHve, Jia 9Toro xe OacceHHa HaOmOaeTCA MH HaMMeHbIUad BeMYME, 
oKa3aTea woHHoro’ croKa (9,8 71/KM? rofl). 

HavOonpitee KonMYeCTBO Come BbIHOCHTCA C OOMIMPHBIX NNOMaqel BoROCOO 
pa Cesepnoro Jleqosutroro oKeaHa (185,58 MJIH. T), COCTABJIAIOWIHX OCHOBHYK 
yacTb TeppHTopuu CCCP u oOmafatoujux K TOMY Ke BbICOKMMH BeMYHHAMH MO 
YA CTOKAa HU HasIHUMeM MHHEpaJHSyIOWUX BOMbI NOpO B OacceliHax OTAeMbHBL 
pex (CepepHaa JIpuna, Ouera, Jena). 

HanOoupuee 3HaueHHe MOKa3aTeA MOHHOFO cToKa HaOwlofjaeTcA B Oaccelnt 
ApaspceKoro mops (64,5 T/km? ro), UTO CBA3aHO C HHTCHCHBHO HYULMMH B er 
Gacceline MpouwleccaMH XHMMMYeCKOH eHyaluu, OCOOeHHO Pe3KO BbIpaxXCHHBIMI 
B yCIOBHAX TOpHoro pewbeda. 

Cpeyuee 3HayeHne MoKa3aTeia MOHHOrO cTOKa Aa Bcell TeppuTropuu CCCE 
pasuo 17,9 1/km? roy (umm 17,1 1/Km? roy c y¥eTOM MaJIbIX OeccTOUHBIX Oaccel 
HOB). 

Tloqcuer BeWUMHbI CTOKa paCTBOpeHHbIX BeLLECTB MOXeT ObITb MPOM3Beek 
celuac TOJIbKO BeCbMa IIPHOMKeHHO, TAK KaK [pyre ero COCTaBJIAIOUHe, KPO: 
Me HOHHOPO CTOKa, H3YYeCHbI C KOJIMYeCTBEHHOH CTOPOHbI Kpaline ciaOo. Opnex: 
THPOBOYHO JIA TeppuTopuH CCCP ux MOXKHO XapakTepH30BaTb Ce YIOUAME 


BeHuHHamMH (TaOm. 2). 
TaOauyna 2 


Crok pacTBOpeHHBbIX BellecTB c TeppHTopHu CCCP (maH. T) 
(6e3 HOHHOrO cToKa) 


B 6eccTouHbie 


Mavible GacceiHbl Bcero 


Buy, cTroka | B okeaH 


Crok opraHwyueckoro BellecTBa (cuH- 
Tad cofepxKanHe ero no 20 mr/.(§)) ie 8,18 79,38 
Crok MMHepasbHbIxX KONNIOK OB SiOg, 
Fe,03, Al,O3 w mp. (cuHTas co- 
ylep2kaHve HX B CDeAHeEM B CyMMe 
5 mr/a) 17,8 2,05 19,85 
Crok MHKpO3JIeEMeHTOB (CUHTad UX 
CyMMapHOe cOfepxKaHve B cpesHem 
1 mr/.) 3,06 0,44 3,97 
CroK HeopraHHuecKHX O6HOreHHBIX 
9JIEMCHTOB (CUMTAaA CyYMMapHoe Cco- 
jepykanue B cpefHem 0,5 mr/a) wis) 0,20 1,98 


BCenoeie i 94,34 | 10,84 105,18 


Takum OOpasom, BeJIMYHHa CTOKAa pacTBOpeHHBIX BellecTB c TeppuTopun CC 
MOXeT ObITb IpHMepHO oLeHeHa: 398,11 + 10 + 105,18 = 473,29 mon. T 
row, 43 Hux 304,64 mau. T B OKeaH H 118,65 Mau. TB OeccTrouHbIe OOnacTH 


Tufpoxumuyeckuit HHCTHTYT Ilocrynuso 
Axkayemuu HayK CCCP 24 XII 1956 | 
r. HosoyepxKacck 
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Horsagn Akayemun nayr CCCP 
1957. Tom 114, Ni 4 


BHOPH3HKA 


@ 


O. J]. HMATPHEBCKUH, B. JI. EPMOJIAEB u akagemux A. H. TEPEHHH 


IIPAMbIE H3MEPEHHS BPEMEHHM )KH3HH 
BOSBY)KJEHHbIX MOJIEKYJI XJIOPO®HJIJIA 
WM AHAJIOPHYUHbIX THEMEHTOB B PA3JIMUHbIX CPEJIAX* 


Hecmorps Ha OoJibilloe 3HaveHHe, KOTOPOe MpefcraBldeT 3HaHve JINTeNMb- 
CTH BOSOyKeHHOrO CBETOM COCTOAHUA MOJIeKYJIbI XIOpOdHsa JIA UsyyeHUA 
PBHUHbIX MOTOXHMMYeECKUX IpolleccoB pH orocuHTese, Jo HacTOALero 
€EMeHH He OblIO MpOBeeHO H3MepeHHli STOrO BpeMeHH HanOoulee HajlexKHbIMH 
AMBIMH MeTojlaMu (*). BpeMa xXH3HH t BO3OyXJeHHbIX MOJIeKysI Xopodussa 
0 OlleHeHO ®. Tleppenom (?) u Crynnom u Kyuom (°) c Momombio usmMepenuit 
HOCHTeJIbHOM CTeMeHH MOJApH3alluu P.lyopecleHUHH B pacTBopuTenAX pas- 
yqHol BasKkocTH. Ilomyuennble 3HayeHua (3-10°8 a 1,5-1078 cex.), WeseHHble 
M3BeCTHbIM KBaHTOBbIM BbIXOA (IpHOmHusuTeIbHO 0,25) NosBomMIOT OWeHUTb 
DXHMM pees «ecTeCTBeHHOrO) BPeCMeHH MKH3HH t) XMOpOusa B pacTBopax. 
O MlocJlIeHee MOXKeT ObITb OMpefesieHO Tak2xKe He3aBHCHMO u3 Toma (J k,d,): 
MHHOBOJIHOBOM MOOCbI NorsouleHHa (1); to, MOMYYeHHOe NocweHHM MeTOJOM, 
BHO 8,2-10 8 cek. qua xXmopopunna a u 8,9-10°° ceKk. qua xmopoduansa b- 
STAHOJIOBOM pacTBope. OfHako, HECMOTPA Ha JOBOJbHO Xopoliiee coBnajeHHe: 
aYeHHU, MOJYYeHHbIX OOOMMH MeTOJlaMH, Oovlee HajleXXHIMH HW TOUHbIMH ABJIA- 
‘CA MeTOJbI HellOcpeACTBeHHOrO HaOJIOJeHHA BPCMeHH XKH3HH MO 3aTyXaHHIo- 
ryopeclieHWMH HcCJleqyeMbIX BellecrTB. | 

[nA ollpejesieHuA t MbI IIPHMeHHJIM IpsAMble H3MepeHuA 3aTyXaHUA Cryopec- 
HILMH C MOMOLLbIO PasoBoro duyopometpa A. M. Bounyu-Bpyesuya, B. A. Mou- 
Hopa u B. V1. Wupoxosa, oOsajarollero paspeliaiollelt cusoli Mo BpeMeHH 
10°! cex. (4). B KauecTBe IpHeMHuKa H3yyeHHA dsyopeclleHUMH IpHMe- 
Jicd oTOOpaHublli u3 10 wiryk Jy4WMh 9k3eMIIAp POTOYMHOXKUTEIA C OKCHA- 
-Ile3HeBbIM KaToJoM DIY-22. OrnocuTembHaA OWMOKAa B U3MepeHHAX t COCTAB- 
ja okomo0 10% Ja pacTBopoB H Obla 3HAYHTeJIbHO Bbille NpH H3MepeHHAX C 
OJOrH4eCKHMH OObeKTaMH. JA MpoBepKH HaeXKHOCTH H3MepeHHH Obl JOMOI- 
TEJIbHO HCMOIb30BaH (POTOYMHOXKUTEJIb C CYPbMAHO-le3HeBbIM KaTOJOM, CeH- 
OUJIM3OBaHHbIM K KpacHol OOsacTH CieKTpa, KOTOpbI OOsajlal BeCbMa MaJIbIM 
MHOBbIM TOKOM H OObIUIOH YyBCTBUTebHOCTHIO. JA pacTBOpOB pacxomeHuA 
;eIMYHHAX t, U3MepeHHbIX Ha OOOUX CoTOYMHOXKUTeNAX, He IpeBbluatH 20% , 
d OHOMOPM4eCKUX OOLEKTOB pacxo*KennA Oblwin Goee SHAYHTeJIbHBIMH HM [O- 
sranmu 100%. 

Bos6yxkfenve iyopeckeHuMM OCyecTBIAOCb pryTHoH smHueli 436 Mp, 
jleAeMol cBeToduibTpom I 436 u3 HaOopa JA BbIeseHUA PTYTHBIX JIMHMM 
sTeKoM C3C-2 TrommuHot 10 mM. HaOmrogenve ocyllecTBAIOCb Yepes CBe- 
punptp KC-10 tommmuol 4 mM. CxpelleHHocTb B yCJOBHAX OMbITa NpoBepA- 
cb HW BCerfa Oblia yAOBJeTBOpHTebHOH. KonlentTpalldA pacTBOpoB He Mpe- 
wana 10° Mon/n. Koutpospuble OMbITbI MoKa3asu, TO peaOcopOluA HM BTO- 
yHad dsyopeclleHUMa B HalleM CJly¥ae He BIMAIOT 3aMeTHO Ha BeMYMHY 
MepseMoro 7. 

3uHaueHuaA t, MOJyYeHHble AIA pacTBOpOB XOpoussa MU poOcTBeHHbIX MMT-- 
HTOB B pa3JIMUHbIX pacTBOpHTedAX Hp -+-20°, cBefleHbI B TAO. |. 


* Tlonomeno Ha Bcecoio3Hom copemanuu mo dotocuutesy 21 sanBapa 1907 r. 
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Kak Buquo v3 Ta6a. 1, W3MepeHHoe HAMM BpeMA 2%KHSHM BOSOyKeHHOTO CHE 
ryJleTHOTO COCTOAHUA XMOpotusia SaMeTHO OTMMYAeTCA OT 3HAaNeHHM, TOU: 
UeHHbIX KOCBCHHBIMA, MeTOAaMH 43 NouJApvsallun dPslyopecleHUMU M MHTerpawé 
MOsOCbI MorjomeHuA a6copOuun. 
Ta6Oaunua 1 


Bpema 2n3HH BOSOyxKeHHOrO COCTOAHMA MHTMCHTOB B pacTBOpax 
no W3MepeHuaM 3aTyxanuA dayopecyentuu (B 1-10-° cek.) 


PacTBOpHTeJIb 
Tlurmeut STHJO- 

Bhi | sranon| aleTOH| MHpH- | rekcaH | TONyO 

apup TMH 
Xn0pomu a 0,4 TAO | nc 9,9 14,9 4,4 
Xaopopuan b 30) Seance 4,7 |4,4 4,9 
Xnopoburmny a yea a — — — — 
Xsopobusa a+ bd 0,0 BOs dae, ber PAPAS) LS) 
Metuaxnopodunsmmg a + b 4,4 4,0 |O4i0 4,9 |4,6 4,9 
OTuixnopopuamHg a+ b 7) Do, 4 tos 3 0,7 |9,8 0,4 
®eoputTuH a+ b 43 BYTE WS By fo: D, ddd 0,6 
Zn-eomuTun a+ b Bil Set 1 259 3,2]; — 353 
@ukospuTpuH 2 OFF" 5 — — — — 
Temaronopdupuu — | 10,8 — | 11,7; — — 
Mg-dTanounaHuH 8,6 Gia Raz SAIC OR bro 
Zn-TamouvanHH 4,6 4,4 | 3,0 -= rat — 


OranowvauwH Oe3 mMeTasiia = a 


*Bos6yxeHve suHvelt 436 Mu; mpwemHHK ODY-22. [na Bo3- 
OyKeHHA pacTBOpOB dTamowvaHHHOB MPHMeHAVIHCb PTYTHbIC JIMHHH y 
365 Mu. 

** DacTBOp XpoMompoTeHya B BOLE. 

*#* DacTBOpbl B JMOKCaHe. 


Bpema 3aTyxaHHA (bayopecleHUMM MMrMeHTOB MaJIO 3aBHCHT OT pacTBOpH 
Tea. OHO NpHOJH3HTeJIbHO B Ba pasa MeHble JIA XMOpodussa b No cpaBHeHUK 
C a B COOTBETCTBHH C eFO MeHbIIMM KBaHTOBbIM BbIXOJOM dyopecteHunn(®) 
asd @rasouManHHOB JIMTeMbHOCTb XKH3HH HECKOJIbKO Oosblile, 4eM Wa seo 
THHOB COOTBETCTBYIOWMX MeTaJ0B. Bosee JIMTeIbHBIM BpeMeHeM 3aTyXaHU 
oOsaflaeT TeMaTONOPMUpHH, WHTeCHCMBHOCTb JVIMHHOBOJIHOBOHM NOJIOCbI Mord 
I€HHA KOTOPOro 3aMeTHO MeHbllle, YeEM y XMOpodussa uv PranouManHHoB. Mute- 
pecHo, YTO BBeJleHHe B MMrMenT BMecTto Mg aToma Zn MpHONH3NTeIbHO B JBal 
pasa cOKpalllaeT BpeMA 3aTyxXaHHA ero dlyopecleHuuu (cp. xmopoduna UW 
dbeodutun Zn, dranounanuy Mg wu Zn). aa xnopodunna u branounanuna M 
OTCYTCTBYeT HIM MaJlo TYWMeHMe KUCIOPOMOM, Tak KaK OTKa¥Ka pacTBopa B BBICO- 
KOM BakyYyMe He IIpuBewla K 3aMeTHOMY yBeJsIMYeHHIO t Pyopecwenwuu. B crek- 
ooOpasHbIx pacTBopax pH —180° B cMecH dTaHOa c StupoM HaGbsmOaNOcb 
yBeJIM4eHHe BPeEMeHH XKM3HH BOSOyKJeHHOrO COCTOAHHA MMTMeHTOB, JOcTHralo- 
mee AA Xopopuina a 35% u Ana xnopoduina b 60%. Pranouvanuny Mg 
u Zn jatoT yBeMuenve t Ha 30%, remaTonopdbupun — na 20%. 

B raOu. 2 coOpaubl Januble, Nomysenuble Aa BpeMeHu saTyxaHuA cryopec- 
WeHUMH XMOpopuia B MpHpoMHIX cpefqax. BewwunHbl t B STHX YCNOBHAX B 
3—8 pa3 Kopoue, YeM JIA MOJIeKYJIAPHBIX pacTBopos (cp. Ta6a. 1), yro npuGaM- 
SHTCJIbHO COOTBETCTBYe€T XOPOIMO M3BECTHOMY HNoBeJeHHIO BLIXoOJa myopeciieH= 
uuu (°). Murepecho oTMeTUTb, UTO B XKMBOM JIMCTe t 3ABHCHT OT MHTeHCHBHOCTH 
OCBellleHHA, KAK 9TO HaOsIOJaloch TakXKe B OTHOWeHHH KBaHTOBOrO BbIxofa 
(buryopeclleHuuH. 

YMeHbileHve T, a TAKKe COKPallleHHe BLIXOJa (PyOpecleHUMH BKHBOM JMCTe 
NlO-BHMMOMy B 3HAYHTeAbHOM cTelleHH O6A3aHO BEICOKOM KOHMeNTpallun Mur- 
MeHTOB B STHX YCJOBMAX. Ira NocdeHAA OaPONpUATCTByeT MexKMOseKY JAP HOH 
MHrpalluM SHEprHy UM BbISbIBaeT TYWeHHe JIOMMHeCHeHUMH. IlocneqHve uccmesO- 
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* 
A 


MA WeNOMApHsalun dyopecienuH B rpaHax MofTBepx)aior sTy TOUKy 
HHA (°).O(HaKo He BCe TYWeHHe CBA3AHO C KOHUeHTpalMoHHbIMa spexkramu, 


4TO ykKasblBaeT yBeJIMYeHHe t IPH HapyWIeHHH CTPyKTypbl XJOpoMacToOB 
IdueHHeM (cM. TaOs. 2). 


TaOauna 2 
CpaBHenne BpeMeHH >XKH3HH BO3Oy2xKeHHOrTO cocTosHUA 


NHIMeHTOB B XKXHBOM JINCTe, FOMOreHH3HpOBaHHbix 
xopomacTax H pacrBopax (B 1-10-*, cex.)* 


Cua6aa Mutencusu. 
Tlnrmeut HHTeCHCHBH. yBeJIH4eHa 
BoOs0yxX. B 5 pas 


Xaopopusnat B Elodea densa 0,6 uh 5} 
To »*e nNoclle KuNa4¥eHHA atl 2F 0 
Xsopopunn B awucte Cyperus sp. 1,0 1,5 
To Ke nocme KHNAYeHHA 254 a0) 
T omoresu3npoBaHHble XJIOpo- 

nuactTht v3 Aspidistra elatior, 

HH3Kad KOHIeHTpalua 1,6 — 
To xe, B 10 pa3 ysBenuueHa 

KOHIeCHTpalHa hae — 
Xnopopuia a+b, sdupnprit pa- 

cTBOp 0,4 ond 


* BosOyxxqeHve nHHHel 436 Mu; mpHemMHHK OOY-22. 


Mbt! lipHHocuM rsty6okyt1o OnarogapHoctb A. M. Bonu-Bpyesuty, B. A. Mon- 
iopy HB. UM. UWlupoxopy 3a m06e3Ho mpefocTaBsJIeHHy!0 BOSMOXKHOCTH MIpOHs- 
TH H3MepeHHA Ha HX ycTaHoBKe, a Takxe J]. MW. CanomxuHuKoBpy 3a M3roToB- 
{Hble HM [pellapaTbl roMOreHH3HpoBaHHbIx xsoponsmactrow u T. A. TumenKo 


KOHCYJIbTaWHH Np H3SMepeHHaAXx. 
Ilocrynuso 
* 31 V. 1957 


WHMTHMPOBAHHAA JIMTEPATYPA 


1E. Rabinovitch, Photosynthesis (Interscience), 11, 2, 1798 (1956). 2 F. Per- 

1, Ann. Phys., 12, 169, 261 (1929). *®R.Stupp, H. Kuhn, Helv. Chim. Acta, 
2469 (1952). 4 A.M. Bouu-Bpyesuy, B.A.Moauanos, B.U. Wupoxos, 
mmeATT CCCP, cep. @us., 20, 596 (1956). 5 P. Latimer, T. T..Bannister, 
Rabinovitch, Science, 124, 585 (1956). ®W. Arnold, E. S. Meek, 
hh. Biochem. et Biophys., 60, 82 (1956). 
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pacha es Arxanemuu nayk CCCP 
1957. Tom 114, Ne 4 


BHOPHSHK, 


H. B. JIYUYHHK 
BAMAHWE PHBPHAM3AWMH HA PAXHOUYBCTBHTEJIBHOCTb 


(IIpedcmaeneno axademuxom JI. A. Op6eau 5 III 1957) 


B HacToailee BPeMA H3BeECTHO yxKe 3HAUHTeMbHOe YHCO CpeACTB, H3MCHAIO 
IHX pawouyBcTBuTembHOcTD (*,”). OHaKO OOMbULIMHCTBO UX BbISbIBAeT TOJIbKt 
KPaTKOBPeMCHHOE NOBbILMECHHEe PesHCTeHTHOCTH — He Oosee YEM Ha HECKOJIDKt 
quel. Bpwio ib MOKa3aHo (%), 4TO MBIMIH, NOABepraBluvecA B NepHO BHYT 
PHYTPOOHOH %KH3HH NpoOsJKUTeIbHOMY ca6oMy OOYYCHHIO, OKa3bIBalorTes 
Oomee Pe3HCTCHTHBIMH K OOJIYYCHHIO CMePTEJIbHbIMH JO3aMH, YeM He NOABeprar 
WMecd NpeqBapuTeIbHOMy OOyUeHHI. 

Jo cux Nop elie He BNOJHE BbIACH€H BOMpoc, HaCKOJIbKO CYLJeCTBCHHBI } 
ONpeeeHHH pasuouyBCTBUTeIbHOCTH reHeTHYecKHe PakTOphl. bob woe 3HadeHH 
UX Oblo MOKa3aHO Aa OaxTepHi (4), HO Ha MseKOMUTAIOWMX CIeWMaJIbHBh 
HccleHOBaHHA He NpousBoyuHcb. Pasuble aBTOPbI Ha3bIBaloT B KaYeCTBe JIeTAaJb 
HbIX JIA MbILUeH JOBOJIbHO CHJIbHO Bapbupyioulve AO3bl, HO Oe30roBOpoOyuHO OF 
HOCHTb STY PasHUlly 3a CUeT FeHCTHYECKHX PasMHYHH Heb3A, TAK KaK OHA MOKE 
OOBACHATECA H PasHHlel B NOSHMeTPHH, H PasMYHbIMH yCJIOBHAMM OO/yYeHHA 
WM BJIMAHHEM CONMYTCTBYIOULMX CPakTOPoOB. 

Jia OfHO3SHAaYHOrO OTBeTa Ha 9TOT BOMPOC ObIIH MOCTaBJIeHbI creas ubl 
onbiTb! Ha 144 Mpiuax. Bce 2XHBOTHbIe ObIIH CaMUaMH ABYXMeCAYHOTO BoOspact 
WM IpMMepHO OfMHakoBoro Beca HU MpHHasviexkaH K WeCTH pa3sHbIM WITaMMaM 


TaOnuna 1 


PaJMOUyBCTBHTeIbHOCTb MbIWeH pa3HbIX UWITAMMOB pH O6.1yyeHHu oso 600 r 
y-myuelh Cos? 


Unco norHOuiux MbIWeH, % 


Ultamm Cpequnit Oomee 


UHCJIO 
MbIILeH Bec, T | mpue | x 20 mao | x 30 muro | x 40 mmo | x 50 mH] x 60 mH 
C-57 21,8 24 ono 75,0 fond ore 79,2 
CC-57 Zl 24 04,2, 62/70 66,7 70,8 75,0 

Xx 20,8 24 66,7 TY 79,0 one 79,2 
M 19,6 24 95,8 95,8 95,8 95,8 95,8 
G 18,9 24 50,0 66,7 66,7 75,0 83,3 
H Doe 24 20,8 31,0 08,3 08,3 62,5 
453 31,49 | 21,07 | 10,14 | 10,98 | 10,96 
12 2,0-10-6 0,002 0,037 0,029 0,028 


Jipa u3 Hux — C-57 (uepupie) u CC-57 (Kop HuHeBBIe) ObIIH UHCTbIMM WiTaMMaMP 
TacTO NPHMCHACMBIMH B SKCHePHMeHTabHOM OHnKOsorMU. Teneruyeckas xapal 
TePHCTHKA OCTAIbHBIX YeTbIPeX ITAMMOB HeMSBecTHa. OHH Obi MOuTyUeHb ¥ 
PasHbIX XO3HHCTB M AO/ITOe BPEMA PasBOAUJUCh IyTeM OM3KOPOACTBEHHBIX cKpé 
U[MBaHH, TaK YTO IpaBHJIbHee CUMTAaTh UX pa3HbIMH JaOopaTOpHBIMH TOM 
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WHsiMH. YcOBHO MbI O6o3Hayaem ux X, M, Cu H. Bee stu MBM ABIAIOTCH 
DOHHOCaMH. C MOMeHTa poOxKJeCHHA HO KOHIa OMbITa KHBOTHBIE HaXOAHJHCb 
AMHAKOBBIX YCNOBHAX. OOsyyeHHe NpousBo,uNoch oso 600 r y-myseH Co®? 
M MOUWHOCTH jo3sbl 10 t/mun. MerogquKxa o6nyuenua 
a MOpoOuo onucana paubiue (°). % 
Pe3yibTaTbl OIbITOB, IIpHBeyeHHble B TAO. 1, MoKa- 00 
IH, UTO PaHOUYBCTBUTEbHOCTb MbIINeH pasHbIxX LuTaM- 
B pa3sJIM4Ha, NPHYeM 9Ta pasHHlla CTATHCTHYeCKH BIOJ- 
OcTOBepHa H He OrpaHHyeHa KaKuM-HO0 onpesénen- 
M CpOKOM Hlocyie o6syyeHuA. 
Ilockonbky OmMcaHHble OMbITHI MOKa3aH 3HayeHHe sy 
leTHYCCKHX PakTOPOB B OMpeseeHHH payuoryBCTBH- 
IbHOCTH MJICKOMHTAaIOWIMX, TO ObIIO ECTECTBEHHO TOMBI- 
(bCA HCHOJIbSOBaTb FEHETHYECKHE METOMbI JIA HCKYCCT- 
IHOrO MOBbIWICHHA pesHCTeHTHOCTH K OO sryueHHtO. B 
cTOAIee BDeMH UIMpOKO H3BeCTHO, TO BHYTpH- 
MOBbIe THOpHAbI COaaloT NOBbIWICEHHOH »%*H3HECTOCOb- 
CTbIO, NPHYeM Mocwieqwee BbIPaxeHHe MOHHMaeTCA B 
MOM INMPOKOM CMbIcyIe: NOZOOubIe rHOpuyLI SbicTpee Puce. 1. TMponent. ppi- 
<TYT, MOJIDIUE 2HBYT, OKA3bIBAIOTCAH MeHEEe BOCIIPHHM- XKUBINHX K 20 JIHIO MBI- 
BLIMH K 3a001eBaHHAM, OTMMUAaIOTCA Oonbmeli npogyK- Well C-57 (1), CC-57 (2) 
SHOCTbIO. STO ABJICHHE H3BeCTHO MO HasBaHHem ru6- ee apes 
HOW CHJIbI, HH rerepo3uca, H eMy TOCcBAIeHa OOmMIMp- y -nyueli 
A sluTepaTypa (°,7). MoxHO JyMaTb, 4TO ABMeHHe 
repO3HCa CBOMCTBeHHO OOJIbIMHCTBY IpefcTaBuTesel pacTHUTeMbHOTO HW XKU- 
fHOrO MHpa H CKa3biBaeTCA Ha CaMbIX Ppa3sHOOOPa3HbIX CTOPOHAX HX MKH3HE- 
iTCJIbHOCTH, | 
Murepecno Ono BbIncHuTh, OyJeT 1H Up rHOpHANsalHu NOBbIWATHCA TAKKE 
3HCTEHTHOCTb K BO3JCHCTBHIO HOHH3HPYIOWMMH syuamu. B asbHeHiWHX OIIbI- 
TaX ObIM HCHOMb30BaHbI MbILUM JByX UYHCTO- 
KPOBHBIX JIMHMM C-57 u CC-57, a TakxKe UX rHO- 
pup. Yenopuad oO yyeHHA Obl TAKMMH Ke, 
KaK H B OMMCaHHbIX BbIMe ONbITaxX, Cc TOH 
TOJbKO pa3HHUel, YTO IpHMeHANNCh pa3sHbie 
o3br oOsmyyenua. Ha puc. | n300paxkenbl 
pesyabTaTbl OMbITOB (Ha 120 2KHBOTHDIX) 10 
OOJIyYeHHIO MBIMeH ABYX JHHMM uM MX ruOpu- 
jos 7030H 600 r. M3 sroro pucyHKa BHHO, 
YTO MbIUM pORHTeMbCKHX IWTaMMOB Jain 
IIPHMepHO OfMHaKOByIO CMepTHOCTb: K 20 
quio morv6n0 72,5 u 66,3%. TuoOpuynpie 
XKHBOTHBIe IPH TOH %Ke ose OOAyyeHHA Bee 
OCTaIHCb X%KUBbI. CraTuctuyeckad oOpaOorTKa 
€ MOMOMIbIO «TOUHOrO cMocoba WPumepa» (°*) 
WOKa3asia MOJIHYIO JOCTOBepHOCTbh pa3HHUbI 
(IpH cpaBHeHuuM rHOpHgzoB c MbillamMH C-57 
P=0,00072, a c mplmamu CC-57 P=0,00074). 
500 700 900+ OTH OMbITHI MOKa3asv, YTO THOPHAHBIe MBILIH 
JIeHCTBHUT@IbHO OKasbIBaloTcA Oosee pesHc- 
. 2. 3aBucHMOcTb CMepTHOCTH TeHTHbIMH K OOsyUeHHIO. 
we C-57 (1), CC-57 (2) mM ux Jina Oonee TOUHOTO cpaBHeHuaA pajvo- 
Opunow (3) oT Ross! CONYeHHA — orp TeMbHOCTH YHCTOKPOBHBIX MDILLIeft 
X PHOpHAOB Obl MOCTABeHb! ONBITHI (Ha 224 MbIaX), B KOTOPbIX 2KMBOTHBIX 
yuan pasHbiImMu qosamMu — or 500 Ao 900 r. Kpuppie 3aBucHMocTH CMepT- 
TH OT JO3bl H300paxKeHbl Ha PHC. 2, KOTOPbI MOKasbIBaeT, YTO MPH BCeX JO- 
-oO1yueHHA CMepTHOcTb Mbillel C-57 u CC-57 mpuMepHo OAMHaKoBa, a rH6- 
bl HX OrHOaloT B 3HAUMTebHO MeHbiueM uHCHe. [na KOMMYeCTBEHHOH OLeH- 
ITHX Pe3YJIbTATOB Obl ONpeAeJIeHbI 3HayeHUA dl 50/20 (03a, BbIsbIBatolla x 
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ru6enb 50%. *KHMBOTHEIX K 20 yuto). Jia 3aBucuMocTu mpoOuTa cmepTHocTH (° 
oT soraputMa JOsbi Tomyvarorca Mapassembuble UpAMple. IIpsmple, yale Bcer 
COOTBETCTBYIOULME IKEMCPHMeHTAbHbIM TOUKAM, ONpeMeANHCb METOAOM Hay 
MeHbIUMX KBajpaTos. PesybpTaTbl OOpaOorkH 9THX OMbITOB NPUBeAeHbI B Taos, 2 


Ta6nuna 2 


PesybTaTHI ONBITOB 10 CpaBHeHHIO PasMOUYBCTBUTEbHOCTH MbILWeH MITAMMOB C-57 u CC-45 
H HX rHOpHyzOB 


C-57 CC-57 PHO6puypt 
Uncyl0 %KHBOTHBIX 60 106 58 
lg di 50/20 2, 749-40 ,0114 2, 768-40 , 007 2,889-+0,011 
Pas3Hulla 10 CpaBHeHHIO C MBI- — 0,019-L0 , 013 0,140--0,015 
mama C-57 
t = 1,47 9°20 
ip — 0,44 40-10 
Pa3Huna mo cpaBHeHnioc MbI-| 0,019-++0,013 — 0,121-+40 013 
wamu CC-57 
t ea os 9,60 
te 0,14 — 10 
dl 50/20, r 564 586 775 : 
JlopepHTesbHBIe NpepseNbl yA : 
P= 0105 5383—590 569—604 738—813 


M3 KOTOpOl BUAHO, 4TO 3HayeHusa d/l 50/20 AA MbILeH HCXOHBIX JIMHMM peadbH 
He OTMMUAaIOTCH Apyr oT Apyra (561 u 586 r). Jina ruOpuqos xe 9Ta BeAMUAH 
BbILe IpHMepHo Ha 200 r uw paBHa 775 r. PasHuila 97a CTaTHCTHYeCKH BIOHE J 
CTOBepHa. 

PesybTaTbl OMMCAHHbIX OMBITOB elle pas MOATBEpKAaloT BOSMOXHOCTH IK 
WepHMeHTaIbHOrO TOHHKeCHHA PpaHOUYBCTBHTeENbHOCTH Ha JWIMTeIbHOe BPE 
Ms. Kpome Toro, 9TH JaHHble rOBOpAT O BIMAHHH Ha paHOUyBCTBUTEJbHOCT! 
TreHeTH¥UeCKHX (aKTOPOB HW YKa3bIBalOT Ha LWMpOKoe paciipocrpaneHue ABI 
Ha TeTepo3vca B IIpupore. 


VWuctutyt 6voncruu Tlocrynusio 
Ypaunpcexoro pusnana Akazemun Hayk CCCP 7 III 1956 
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Joknann Akazemun Hayk CCCP 
1957. Tom 114, Ni 4 


BHOPH3SHKA 


E. [. CAJIbBKOBA 


BJIAAHME OBJIYGEHHA PAXHOAKTHBHbIM KOBAJIbTOM Co" 
HA COJIEP)KAHHE BUTAMMHA C B KAPTO®EJIE 


(Tpedcmasaeno axademuxom A. H. Onapunvim 12 II 1957) 


Sajlep%kkKa npopacranua Kaptodea BecHoli mpeycTaBmaer coboit OuHY u3 
KHBIX IpOOJleM B lIpakTHKe Xpanenus. MccneqoBanua noceqHux wer, Mpo- 
MbIe 3a pyOe2xKOM H B Halle maOopaTopuH, NoKa3sasu ('),uTO OMHOKpaTHOe 06- 
leHue KapTodeA y-yyamu Co®, Tn’? vw paqa Apyrux paguoakTHBHbIX 130- 
OB, pH Rose 1O—2O0ThIc. r CHbHO TOPMO3HT NpopacTanne KIyOHeli. OOsy- 
HbIe KJIYOHH He Npopactav B TeyeHHe NOyTopa JeT, COXpaHsAs HOPMaJbHbIIi 
. PaOorbl B 3TOM HallpaBsICHHH TOMbKO pa3sBepTbIBAaIOTCH, NOSTOMY CBeeHHA 
MMHYeCKOM cocTaBe OOJIYYeHHbIX KJ yOHeH O“eHb OrpaHHyeHbl. 

IIpucrynaa K H3yYeHHIO BJIMAHUA paWOaKTHBHOTO H3ulyyeHHA Ha OOMeH 
[ecTB KapTodesA, Mbl MOcTaBHIH SaflaueH H3yUHTb JelicTBue OOyueHHA 
cojlepxaHHe B KMYOHAX BUTaMHHa 

-BHTaMHHa, OYCHb YYBCTBUTeNbHOrO TaOauna f 
OnyyeHuio, H JerkKO paspyuiaioule- Tleficrane o6nyyenna Ha cofepxKanne 

A KAK B pacTBOpax, TaK H BTKAHAX pBuramuna C B KnyOusx Kaptodena Jlopx n 


he ‘Kanycte Ne 4 (mr %) 
Pa6Oota mpoBoxusach Ha JByX copTaxX = —_______ ee ee 
Todena — paHHem (IIpuexysbeKnii) Kaprobeas | Kanyora No 4 
pefque-mosyqHem (Jlopx). Ilepeq 3a- vlops 

JKOH Ha XpaHeHue KapToesb OOuy- ; ag | § ae 
CA Pal[MOaKTHBHBIM KOOaJIbTOM. Oc- Hosa o6n., 5 | 8 ge |. a gs 
Had Macca KapTodesa ouyunsia & act & 8% 
y 10000 r, mpeycraBasatomly1o oco- es | se | ss | ge 
WuHTepec AIA MpakTwyeckoro MpH- 3 mS | sf OS 
eHua. OOsyueHHble KIyOHM xpaHH- 

b B AUWIMKAaX — B TeX Ke YCJIOBHAX, Koutposb 45,0 2,0 | 49,5 4,0 
HM KOHTposbHbIe. OTOop mpoO mpo- 40 000 12080 2.0 1 36. Sr edins 
OMJICA Uepes KaxKyble 2— 2,5 mec. 20 000 44,0 } 3,@:] 30,1 | 1,0 


ej| AHAaJIM30OM KJIYOHH BbIep2KHBa- 

b> B TeyeHHe CYyTOK Mp KOMHaTHOli TemmepaType. OmbIT mposouKascsA 

uTAOpa 1955 r. no centaOpb 1956 r. 

Jina onpeyenenusa Buramuna C cocTaBalach cpequaa mpo6a u3 10 KmryOuen. 

amuu C onpeseaJICd B KHCJIOTHBIX 9KCTPakTaX Mocse BOCCTAHOBMeHHA eruy- 

CKOPOHHOBOM KUCJOTHI CepOBOLOPONOM, aCKOPOMHOBad KUCMOTa — IIpH He- 

DeCTBEHHOM THTPOBaHHH KHCJOTHEIX BbITAKeK 2,6 — AuxNOpPeHOAMHAO- 

OJIOM. 

CojlepxKaHve BUTaMuHa C B Kaprodele cHuxKaeTCA Cpasy MocMe OJ yTeHHA 

jt. 1), IpwueM c yBeMMYeHHEM JOsbl OOMYYCHHA NMOBbIMAeTCH CTEHCHb Pas- 

IeHuA BHTaMHHa. 

Okucnenue BuraMuna C mpoucxogur, H0-BHMMoMy, B MOMeHT oOulydeHHa. 

eleICHUA, IIPOBeAeHHEIe CllycTA MosTopa yaca Mocsre' oOmyUeHHA, moKasatl, 

coqepxanue BuTaMuHa C B OONYYeHHbIX KYOHAX COCTABINET OKOMO 80% m0 

BHEHMIO C KOHTposeM. CHuxKeHHe cosepxaHua BUTaMHHa C Tocue oOmy4eHHa 
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HaOutOfanocb HaMM Take y Katlycrb! Ne 1: B WHMCTbAX KanyCTHI, ony 
josolt 10 000 r} comepxKamoch 75%, a pu qo3se 20 000 r—61% BuTamuHa Co 
é eHHIO Cc HeoOmyueHHoN. 

ee BUAHO 3 ert 1, CHWKeHHe cOepxKaHuA BUTAaMMHa C NPOWCXOIMT 3 
cuer H3MeHeHUA KOMIeCTBA ACKOPOMHOBOK KucMOTHI. CoepKaHnue AeruApoackof 
6uHOBOM KUCMOTEI MIpakTuyecku He u3sMeHHeTcA. MoxwHO NpesmoaraTb, ATO NO 
BUIMAHMeM OOYYEHHA ACKOPOMHOBAA KUCIOTA OKUCIAeTCH PITyOXRE, yeM JO eruy 
poackopOuHoBok (*). Te konmuecTBa JervspoackOpOMHOBOH KUCJIOTHI, KOTOPBIe M 
olpeessem B OMbITax,— BTOPMYHOrO NpOUCXOKAeHuA H oOpa3syloTcA B TpoMer 
ce MpHroroBseHud NpoO AA avasHsa. 

B cBa3H Cc TeM, UTO ACKOPOMHOBad KUCOTa paspyliaercsA B MOMeHT OOmy4E 
HUA, B OOYYCHHBIX KYOHAX Ip 3akayke Ha Xpanenue COepxaue BUTAME 
Ha HWKe, UEM B KOHTPOJbHEIX. UTOOb! MpOCMeAUTb 3a VSMCHEHUAMH B COMep%e 
HMM 9TOrO BHTaMHHa Ip AVIMTeIbHOM XpaHeHHH, Obl MpOBeseHbl HaOmoje 
HMA B TeveHHe rosa XpaHeHHA. PesybTaTbl STHX ONpefeNeHH MpeACTaBJeH! 
B Tao. 2, 
ga yee Ta6Omuna 2 


Conepxkanne BuTamuna C B OOAYUeCHHEIX KNYOHAX Np AHTebHOM XpaHeHHH (Mr %) 
i} b $$ 
Mecalibl 
Zlo3a o6.., 


Copt needled : “8 | xi | I IV | VI | Ix 


(or) 


[IpuexyapcKnit KouTpoub 28,5 4 
5 000 = 4 

40 000 os 4 

4 

4 


| 


= 


20 000 — 
Jlopx KouTpo.ib DOR 
Hf 3 iG 40 000 

15 000 — 


— 
OONMNNNNSO 
CO 00 (ee) co 


Te Ca eC) ee 


C100 


| 
| 


me WO GW 00 CO CO 


* KouTpoab He CoxpaHusca. 


Coyep2kanne BuTaMHua C B OOJTYYeHHBIX KIYOHAX B HOAOPe HUXKe, FEM B KO 
TpOvIbHBIX. B 9TOM ONpeseMeHHV 3aMeTHa pasHUlla B COJepxKanHA BUTAMMHA | 
B 3aBHCHMOCTH OT o3bI OOlyueHua. [pu mocseqyiollem Xpanenun criaxuBaenrt 
KaK pa3sHHlla Me%Ky KOHTPOJeM HM OMbITOM, TaK HM pa3HHlla MexK,y 03am 
STO ABsIeHHe OOYCAOBICHO BbIPaBHHBaHHeM TeMMOB TOTepb BUTaMHHa B KO 
TPOJIbHBIX WM OOMYYeCHHIX KTyOHAX (Ta6u. 3). 


Ta6Ouuna 3) 


Tlorep# sutamuna C Kny6uamu no llepHoyaM xpaHenua (B %) 

a 
Mecaupi 

Hosa o6.1., O6naA 

Copr Kaptodeus : 

r IX XL | Xf ev | Wy — vi) vt x 

—— eee 

[Ipuexyapexui Kourpo Jib 36 30 6 9,6 — 79., Cam 

10 000 50) PAE) ORS 9,0 4,0 79 - 
Jlopx KoutTpo 15 24,3 NN of 16 APS 8,5 76 
10 000 Doo +4,5 Hane 410 6 74m 


Tlocae 4-mecaunoro XPaHeHHA TeEMUbI MOTepb BATaMMHa C B KOHTPOJIbHOM H Ob 
JIYW€HHOM KapTodeue cranoBATca IpakTuyecku OfMHakoBbimu. B meruuli nepu 
cofepxKanve BUTaMuHa C B OOy4YeHHDIX KJITYOHAX Takoe Ke WIM axe HecKO : 
KO Oos1ee BbICOKOe, YeM B KOHTPOJbHbIX.OWHAaKO crleqyerT OFOBOpPHTb, YTO B NeTHE 
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407, cOep2%KkaHve BUTaMHHa C O4eHb HH3KO — nopayKa 5 mr %, TaK 4TO 
oH KapTodeb yxKe He NpefcTaBseT 3HAUHTebHOM WeHHOCTH Kak UCTOUHHK 
aMuHa C. Hwys3Koe cogepxKaHve BuTaMHHa C xapakTepHOs Jia Jouro we- 
Hero KapToesiad MpM BcexX cmocoOax XpaHeHHA, H OOYYeHHBI KapTotbesb 
IBJIACTCA HCKJIOUeHHeM. 

Takum oOpa3oM, u3yyeHHe JelicTBusA y-M3IyueHuaA KOOaIbTa Ha BHTaMuH C 
ApTOese MOKAasalO, YTO STOT BHTAMMH OYVeHb YYBCTBUTeeH K OOYYeHHIO. 
cjleHHe BHTaMHHa C TponcxoquT B MoMmeHT OOsyyeHHa. Ipu AaHTebHOM 
HEHHH KapToeA pasHulla B COdepKaHHH BUTaMHHa C B KOHTPOJIbHOM H 
YYCHHOM KapTodee ucuesaer. OO yyeHHbI KapTodesb MpekpacHo coxpa- 
cA B TeYeHHe FOjfla, TOra KaK KOHTPOJIbHbIM y2xKe B HIOHe BECb H3POC H Kak 
KyKT He NpefcTaBad HHKaKOH WeHHOCTH. 

(Ipunouty rayOokyio OmarogqapHoctb mpod. Bb. A. PyOuny u joKTopy 
. Hayk JI. B. MetanuKkomy 3a pyKoBogcTBo padoToH. 


VWuctutyt 6Hoxumun um. A. H. Baxa Tlocrynuso 
Axayemuu Hayk CCCP 2 A957, 


WMTHPOBAHHAA JIMTEPATYPA 
1A.H.Sparrow,E.Christensen, Nucleonics, 12, Ne 8 (1954). 2 C. 0. Uv. 


feos, JIAH,.. 101,.1055,(1955). ? B. E..Proctor, G: P.,O’Miéa ra,Ind.,and Eng. 
m., 43, 718 (1951): 
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Jloxaxaygn AkayemMul Hayk CcCcCP 
1957. Tom 114, Ni 4 


WM. M. UATIMPO 


K BOMPOCY O MECTHOM H JMCTAHI[HOHHOM JEMCTBMM 
PEHTTEHOBCKHX JIYYUEM HA MPOWECC KJIETOUHOFO JEJIEHUS 


(ITpedcmasneno axademuxom H. H. Ilmaaveaysenom 25 II 1957) : 


MuoroyuncsieHHbIMH MCCeQOBAHVAMHM MOKa3aHO, YTO MHTO3 MpHHaweky 
K 4HCILY MpolleccoB, HavOovlee CHIbHO MoparKaeMbIX HOHHSHPYiOlleH paqualluelt 
Mexjly TeM Bompoc O MexaHH3MaX STOO NOpaxKeHHA OCTaeTCA He BbIsSCHCHHBIM 
B uacrHocTu, B JOCTyYNHOM muTepaType MbI He BCTPeTHJIM JaHHbIX O CpaBHUTE 


TouHoe jleneHue. Hacrosmjee cooOmjeHHe WH MOCBAUJeEHO H3yYeHHIO H3MeHeHH 
MUTOTHYeCKOM AKTHBHOCTH SMUTeEMUA POrOBUIbl pH MeCTHOM H AHCTAHIMOHHO| 
WeHcTBHM peHTTeHOBCKUX sy4el. 

Onbirbl Obl NpoBeeHbI Ha GenbIx Mbuuax. B I cepuH npousBoyquiu 06 
oOsryuyeHve %uBOTHOrO; BO II cepHu — mOKambHOe OOyYeHHe ras pH 9Kpa 
HMpOBaHHH Tesla 2KUBOTHOTO (9KpaH M3 CBHHUa TONWMHOH 3 mm). V3mepenu 
C MOMOU[bIO JO3HMeTpa NOKasaJIM, YTO Yepes 3-MMJIIMMETPOBbIM COM CBMHI 
mpoxogutT 1% u3snyyeHua; B III cepuu ocyulecTBIAIM SKPaHHpOBaHHe TOVJOBI 
M oOOsyueHHe TYJOBNIa HM KOHeUHOCTeH MBM; B IV cepuH — 9kpaHHpoBaHyl 
FONOBbI H HaMOYeYHHKOB HU OOJYYeHHe OCTAJIbHbIX YYACTKOB Tesla; JIA 9KpaHn 
POBaHHA HaMOYeYHHKOB NOb30BaJIMCb CBHHWOBOM WwacTHHKOH 4X 1,6 cM 


HOH Ayru; B V cepHH OMbITOB MpOM3BOAUIM 9KPAaHUPOBAaHve TOMOBbI HU WAaCcT 
Tesla, MO MVWoWlaqH paBHOH TaKOBOH Np IKPpaHHpOBaHHH HaNOyVeyHUKOB; C 93TO) 
IeJIbIO MCNOJIb3OBAJICA 9KPaH, UPHMeHABIUIMKCA BI Vcepuu,KOTOpbIM HaksalbIBaul 
Ha MOACHHYHO-KpecTHOBy!0 OOsAaCTb. 
Bo BceX NATH CepHAX OMbITOB KUBOTHBIX OOyuanH oso 700 r (190 KB 
15 Ma, MOMHOCTh Yo3bl 82—102 r/mHH, dusptppr Al 0,75 mm, Cu 0,5 mm) 
PKMBOTHBIX 3a0uBaM ekanuTalueli yepes 6 uac., 1, 3 u 5 cyToK nocne o6my 
yeHua. B onbitaxX mpogomKuTesmbuHocTbio 6 4ac. *KHBOTHBIX 3a0HBanuM B 17— 
18 uac. Beyepa, B OCTAJIbHbIX OMbITaX — Bcerya B 10 4ac. yrpa. CooTBercTBeHHO, } 
3OPOBbIX KMBOTHBIX (KOHTPOJIb) MATOTHYCCKAA AKTHBHOCTb SMMTeIMA POroBHUH 
Oblia u3yyeHa B 10 u B 17—18 4ac. 
Matepai dukcupospanu B xXHAKOcTAX HaBauimHa—Kppinopa umn Byané 
M IPHFOTOBANH TOTAIbHbIe IpelapaTbl POroBHUbl, KOTOPble OKpaluHBaH Te 
MaJlayHOM WJIM TeMaTOKCHJIMHOM Kapayun. B Kaxkyol poroBHulle NpocuHTbh 
BaJIM MHTO3bI B 100 nomax speHua OOmeH NomagbIo 1,19 mm?. B oqHoM none spe 
HUA COjep2xKaoch 203--1,9 kneroK. PesybTaTbl MOAcueTa MHTO3OB B ABYX po 
POBHaX YCpeAHAJIM, H 9TH BEMYHHbI CJYXKHIH MOKasaTeeM MUTOTHUCCKO! 
AKTHBHOCTH JIA JaHHOrO X%KMBOTHOrO (cM. TaO. 1 wu 2 4H puc. 1). | 
Uepes 6 vac. nocne oOmjero OOy4YeHHA 2KMBOTHOTO KOMIMUeCTBO JeAIMXCH 
KJl€TOK B poroBulle nafaeT Jo HyA. B fanbuelinuem — B Tevenve 1—5 cyroK — 
MIPOMCXOAMT NOCTeMeHHOe BOCCTAHOBJIeEHHe MHTOTHYECKOM AKTHBHOCTH, KOTOpaa. 
OMHaKO, K KOHUy HaOmojqenua ee octaerca B 1,5 pasa HuKe HOPMBI (Mait¢ = 
=81-+14,5; P<0,001). Uepes 24 uaca nocne o6yueHua UB NOCJIe Ly OULHe CPOKHy 
kak [paBus0, OOHapy2KUBaINCh MaTOMOrMyecKHe MOpMbI MHTO30B B BH 
Pa3pbIBOB XPOMOCOM, OOpasoBaHs MOCTOB, CKJI€EHBaHA HM OTCTABaHUA XpOMOcOM 
TPeXHOJNOCHBIX MHTO30B HW Ap. AOcomoTHOe KONMYeCTBO MaTOMOrMYecKUX op 
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HTO30B CO BpeMeHeM 3aMeTHO yBesH- 
iBaetcH. Tak, uepes 24 yaca mocse 
IYYeHUA UX Spo 5+1,1, uepes 3un5 
TOK, COOTBETCTBEHHO, 11 ++] 4 29+-5,4 
A3IMYMA CTATHCTHYeCKH JOCTOBep HI). 
aK BHAHO u3 TaOn 1, NpomeHTHOe OTHO- 
eHHe YHCJa MaTOJOrHyeCKHX MHTO30B 
oOilemy uHcy JeIAWHxcA KeTOK 
AIO H3MCHAeTCA BO BpeMeHH, yBeJH- 
iBancb oT 11,3 +-1,2% (uepes 24 uaca) 
18,9 + 2,4% (yepes ScyToK); maizz = 
7,5+2,7; P 0,05. Uacrb nenopmanp- 
) JICIAWLAXCA KeTOK norHOaer, oHa- 
) KOJIMYECTBO HX ObIIO BeCbMa HeOOuIb- 
AM HW He OTParKalOCcb Ha OOULeM UHCIe 
ieTOK B | noe 3peHua. Hanpumep, 
pes 3 cyToK nocme o6yyeHua B 1 no- 
-speHua Obiio 206,4-+-1,4 Kaerku. 
Uro Kacaetca NMpoueHTHOrO pacmpe- 
JIGHHA MHTO3OB 110 (pasaM JeeHHA, TO 
pasHble CpOKH MocwIe TOTaJIbHOrO 06- 
CHUA, HECMOTpA Ha pe3sKoe yrHeTe- 
[@€ MATOTHYeCKOH AKTHBHOCTH, He Mmpo- 
XOJ|MT CYULECTBCHHbIX CBHTOB B pac- 
eeIeHHH (has MO CpaBHeHHIO Cc HOp- 
aM. Jiuuib B OMbITaX NposomKUTeMb- 
CTbIO 3 CYTOK MOXKHO ObIVIO Cc ROcTO- 
PHOCTbIO OTMETHTb yBesIH¥eHHe UNCa 
odas Ha 11,2% (P<0,001), a uepes 
CyTOK Tocme OOyYeHHA YMeHbIUeHHe 
cia mpodas Ha 5,9% (P<0,001) u 
emMueHve YHCa aHa- H Tesodas co- 
BETCTBeHHO Ha 4,38% (P< 0,01) u 
5% (P< 0,01). MoxHo momaratp, 
Oo fleHcTBHe pafualuH MavJO oTpa- 
1eTCA HA OTHOCHTeIbHOM Mpoo*Ku- 
MbHOCTH (ba3 MHTO3a. Cryyan, Korya 
eJIO M€CTO TIpOleHTHOe yBeJIMYeHHe 
a- WM Teota3 (Yepe3 5 He), M0- 
IMMOMY, CBA3aHbI C YyJIHHeHHeM 
OJOJKUTEJIbHOCTH 9STHX das MHTO3A 
HeHOPMaJIbHO JleIAMWHXCA KJIeTKaX. 
IIpu s0KanbHoM oOsyyeHHH Tas 
cepa OMbITOB) [HHaMHKa H3MeHeHUH 
fOTHYeCKOH aKTHBHOCTH 9SIHTeHA 
‘OBMIUbI XOpOWO coBMayaeT c TAKOBOU 
4 oOwem oOnyyeHHu. Kak H pu 
yem OOuyyeHHu, BO II cepuu ONbITOB 
e3 24 yaca uw 103%xKe Bcerja OOHAapy- 
BalHCb MaTojoruyecKue QOpMbI MH- 
op. AOcomi0THOe KOJIHYeECTBO HX yBe- 
[MBaeTcA MOUTH BS pasa K 3 CyTKaM 
ne oOnyyeHna (maize = 11,1-42,16, 
0,001) u ocraerca Ha TOM xe ypo- 
mo 5 cyrox. IIpouwentHoe OTHOUIe- 
. K CYMMe MHTO3OB B HepBple 3 cy- 
HOUTH He MeHHeTCAH, A Ha 5 CYTKH 
aet Ha 4,38% (P<0,05). 


TAO arin) 


MuToTHYeCKad AKTHBHOCTh SMMTeMHA POroBHLb! Mocue peHTTeHOBCKOrO O61yyeHuaA (Ha 100 nonel spenus) 


Uepes 5 cyToK 


Uepes 3 cyToK 


Uepes 24 uaca 


Uepes 6 vacoB 


B TOM 4Hcue 
nmatTosor. opm 


MHTO30B 


oOujee 4uCI0 


4HCJIO 


B TOM 4HCJIe 
MaTosor. (OpM| *KHBOTHDIX 


o6ulee uHcsI0 
MHTO3OB 


4HCJIO 


29,3-+5,4 
18,9-42,4 


ie 


151+12 


4) 


15,2+1,6 
12,6+0 


121+9 


12 


194+19,9 


183,7+10 


10 


looono 


179,2+22,9 


5 


11+1 

Ws 0 =ted 
47 A412 
16,9212 


87+10,7 


10 


102+7,4 


10 


79,7+14,4 
122+9,9 


9 


11 


maToor. :bopM] *XHBOTHBIX 


B TOM 4HcJIe 


153+8,2 


7 


o6ulee 4HC0 
MHTO30B 


U4HCJIO 


B TOM 4HcuIe 
MaTouor. PopM| 2*xXHBOTHEIX 


41+9,1 


85,8+16,2 
132+ 


5,4 


ae 


11 


o6ujee HCO 
MHUTOSOB 


119,6+8,2 
135+16,8 


79,948 


HCJIO 
2KHBOTHBIX 


aOLIGUO 
BudeQ 


II 


8 
9 
8 


Ill 


IV 


Unena Hay gqepToH — aOcomTHOe 4yHCNO HEHOPMaJIbHO JeJIAUIHXCA KJICTOK, NOX YyepTroH — To xe B MpOleHTaxX K CYMM€ MHTOSOB. 


TIpumMeuaungze. 
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CpaBHuBad MpOWeHTHOe OTHOIMeHHe NaTOMOrHYeCKUX MHTO3OB B I un II ce. 
PHAX OMbITOB, .MOXHO BYeTb, YTO B TeYeHHe 1—3 cyTok nocje oOsyueHua 
ise TaOnmuna 2 

‘ a ; 
Muroruueckad aKTHBHOCTbh SIMTeIuA POroBHbI B HopMe (Ha 400 none 3peHua) i 
EE a a a SST SESS 


} 


B TOM uxec- 
eae Unes0 n M A 7 unrosos | 20 2aTostor. 
T 
fee ” | 2KHBOTHEIX dbopm 


a eee 


Cymma 


78-+3,5 93,6268 | 1944 | _ 4229 |  p5047,7 0 
10 24 | Tense | 99,742,7 | -8,2x0.2 | 47,821,25 
rg | eee 4044.2 | 14416 7 _ 1942 | 49¢4-40,2 0 


TMpumeuauna. 1.1], M, A, T — o3HayaiwT, COOTBETCTBEHHO: npodbasa, MeTadasa, snare Tesoasa, 
2. Uncna Ham yeptol — a6comoTHoe YHCIO WeeHuH B COOTBETCTBYWLIUX dasax, nog uepTok — TO xe B ns 
WeHTaX K CYMMe€ MHTOS3OB. 


al 

OTCYTCTBYIOT JOCTOBepHbIe pa3JIM4UHA MeK]ly COOTBETCTBYFIOWLHMH =BeJIMUK~ 

HaMu, HM JIMUIb Ha O CyYTKH MOce JIOKaJIbHOrO oO yueHHA WMMeeTCH CHHKECHHE 
> 


KonMYeCTBa Marouoruyeckux MuTOsOB Ha 6,2 (P < 0,05). 


ve 


8 


8 


aS 
S 


-—— 
-—. 
_——_—— 


Yucno mumos06 no omHoweHuro k HOpMe 
8 


6 2 72 120 yae. 
Epema nocae obnyvenua 


Puc. 1. Muroruyeckas akTHBHOCTS SIMTeMA POTOBHUbI NOce O6yyeHUA. Homepa 
KPHBbIX —HOMepa CepHi (J Hu I] OOpaGoTaHbl MeTO,OM HaHMeHBUIMX KBappaToB) 


IIpoueHtHoe pacnpefenenue thas AeeHuA pH NOKanbHOM O6yueHUU He 
OTJIMYAaJIOCb OT HOPMbI HW XOPOWO CoBMaasio C TAKOBbIM B I cepun. JInWb B OMB 
TaX NPOJOJDKUTeIbHOCTbIO 5 CYTOK MPH MOKaIbHOM OOy4YeHUH NO cpaBHeHHlO 
c I cepve umeso Mecro yBeauuenue uncna npodas Ha 7,2% (P< 0,05), yYMeHb-, 
IMeHve KOMMYeCTBA aHadas Ha 3,3% (P< 0,01) u Temocas Ha 3,5% (P < 0,05). Kak 
OTMEYaOCb BbIMe, B STOT N€pHOA Mocme NWOKAaNbHOrO OOTyYeHHA ObINO YMeHb= 
WW€HO KOJIMYECTBO TaTOJOrMyecKHX MUTO3OB. IlocmeqHee O6cTOATeIbCTBO BO3- 
MOXKHO OODACHACT yKa3aHHble pa3viMgHa. : 

Takum o6pa30m, slOKayIbHOe OOy4eHve Twia3 OKa3bIBaeT Ha MUTOTHUeCKyO 
AKTHBHOCTb SIMTeIMA POrOBHUbl AeMCTBHe, MOUTH He OTMMUAIOWeecH OT TaKO- 
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rO MIpH OOulem oOyyeHHH OpraHusma. Bmecre c TeM, Ka3amocb BecbMa Bepo- 
HbIM, UTO yrHeTeHHe MUTOTHYeCKOH AaKTHBHOCTH MOKeT ObITb CBA3AHO He 
IbKO C IPAMbIM, HO H C (MCTaHUMOHHbIM JelicTBHeM payuannu, UTOObI BLIABUTb 
SMOMKHYIO «HOO YAaCTHA» STHX OTParKeHHbIX BMAHMM B HapylWleHHH HOp- 
JIbHOH MHTOTHYECKOH AKTHBHOCTH SNHTeIHA POroBHUbl Obl NOcTaBJeHbI 
sAyrourve (III—V) cepuu onpiros. 

B onbitax c skpanupoBanuem ronosst (III cepus) uepes 6 yac. Tocme oOuy- 
IM He OOHapy2KeHO JOcTOBepHbIX OTIMINH OT HOPMaJIbHOH mMuTOTHYeCKOH 
THBHOCTH JIA STOrO BpeMeHH cyToK 17—18 uac. (Mmwirg = 13,6-+13). 

Uepes 24 vaca MUTOTHYeCKad AKTHBHOCTb 3HAYHTebHO MOHMKaeTCs, cocTaB- 
A OKONO 40% OT HOpMbI — B aOCOMIOTHbIX BeEMMYMHAX Magix; = 146-418 (Gee 
),001) —m yep2kuBaetca Ha 3TOM ypoBHe B TeYeHHe 3 cyTOK. B llepBble CyTKH 
3HHUWa MEKAy KOJIMYCCTBOM JeAUIMXCA KeTOK Nocne OOmero OCOnyyeHHA U 
HM 9KPaHHpOBaHHH FOMOBbI CTAHOBHTCA HeOObINOH, XOTA HW CTaTHCTHUeCKH 
STOBEPHOH (Mgi;;=444-17,5; P<0,05), a uepes 3 cyTOK 9TH pasmH4HA UCUesaIOT 
dijj— 7,64 17,7). Uepes 5 cyrox nocae OOy4eHHA B yCOBUAX SKPAaHUpoBaHHA 
IOBbI MUTOTHYCCKAA AKTHBHOCTb 3HaYHTeJIbHO YCHJIMBaeTCaA M NpHOM2KaercA 
HOpMaJIbHOH. 

A\wHamuka u3sMeHeHHH MHTEHCHBHOCTH Mpouecca AeweHuA KeTOK B IV cepun 
BITOB MaJlO OTJIHYasacb OT TaKOBOH B III] cepnun, ofHakO 3yeCcb B TeYeHHe 
-3 CyYTOK YpOBeHb MHTOTHYeCKOM aKTMBHOcTH Obl B 1,5 pa3a_ Bbllle 
<0,05), uem B III cepuu, a na 5 cyTKH MOKasaTenM BbIPaBHUBAJIHCb. 

UToObI OTBETHTb Ha BOMPOC CBA3AHO, JIM OTMCYeHHOe TMOBbILMeHHe MHTOTHYe- 
OM AKTMBHOCTH B IV cepuu c 9KPaHHpOBaHHeM HafMOyeuHUKOB, Oblla MOcTaB- 
da V KOHTpO/bHaA CepHA OMbITOB. Oka3a0cb, YTO pH JOMOMHHTebHOM 3K- 
HApOBaHHH OpraHos, Jle*KalllHX B OOIacTH Ta3a,MHTOTHYeCKad AKTHBHOCTb MaJio 
IM¥alacb OT TakOBOH B IV cepnu. Tak, uepes 24 4aca ona Oba B 1,5 pasa 
*Ke (P<0,05), auepe3 3 CyTOK Ha cTOmbKO Xe Bbllle (P<0,05) 10 cpaBHeHHIO 
V cepvet. Uepes 5 queli noKka3aTesIH BbIPaBHAHCb. 

TIpoueuTHoe xe pacipeyenenue cha3 jenenua B IIT—V cepuax  onbiTos 
MMYaOCb OT HOPMbI JIMUIb H€3HaUHTeJIbHO HJIH BOBCe He OTJIMUAJIOCb. 

B onpirax I1I—V cepnii nu pa3y He Obl OTMeYeHbI MaTOMOrHyecKHe opMBbI 
eTOUHOTO JeleHuA, HaOmOfaBuIMecAd MpH OOWeM H MecTHOM OOlyYeHHH. 
Urak, pe3y/ibTaTbl ONbITOB C 9KLPAHHPOBAHHEMOJIOBbI aloT OCHOBaHHe CuH- 
tb, UTO CHHKEHHE KOJIMYECTBA MHTO30B MOXKeT ObITb BbI3BaHO KaK ME€CTHbIM, 
< MW MCTAHUMOHHbIM BJIMAHHAMH pasualHn Ha Wpolecc KeTOuHOrO JeeHHA. 
Jim MecCTHOrO JelHcTBHA XapaKTepHO: a) NOIHOe HCUe3HOBeHHe MHTO3OB B 
IBbIE YaCbI Noce OOMyIeHUA; 6) HaMUHe MaTOMOrHYeCKUX COpM KJeTOUHOTO 
ICHHA, MOABJIAIOUIUXCA Yepes 24 yaca Moce OOYYeHHA; B) MefWIeEHHOe BOCCTa- 
BJICHHe MHTOTHYCCKOM AKTHBHOCTH, OCTaBaBllelica H Yepes 5 CYTOK 3HAUHTeJIb- 

HWwKe HOpMasbHOM. J\vcraHiMoHHOMy jelicTBHIO CBOLMCTBeHHbI: a) Oonee 
ajleHHoe (1—3 cyTKH Mocule BOSAeHCTBUA) H MeHee BbIPAxKeHHOe (He BbIIe 65% 
HOpMbI) yrHeTeHHe Npouecca KyleTOUHOrO AeeHUsA; 0) OTCyTCTBHe NaTOJOrH- 
“KHX (OPM MHTO3OB. 

Pajom apropos (14) Obimo BbIcKa3aHO MOMO*KeHHe O BOSMOXKHOCTH yUacTHA 
TEMbI FHUMOUu3 — HaNOYVeVHHKH B peakUHH OpraHv3Ma Ha PeHTTeHOBCKOe 
myyeHve. 13 pesysptaron III—V cepHit ombiroB BbiTeKaeT, YTO AONOHH- 
IbHad 3alliTa HajMO“eYHHKOB He BHOCHT CYUIeCTBeHHbIX pa3JIHYHH B JH- 
MUKYy H3MCHEHHM MHTOTHYeECKOM AKTHBHOCTH MO CpaBHeHHIO C OMbITaMH, B KO- 
ybIX BMECTe C POJOBOM SKPaHUpOBasIH H THOUS. 

VucrutyT MmMopooruu XHBOTHbIX Tlocrynuso 


um. A. H. Cepepuosa 22 IS O57, 
Axayjemuu Hayx CCCP 


UMTMPOBAHHAA JIMNTEPATYPA 
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Jloxnaypr Akagemuu Hayr CCCP 
1957. Tom 114, Ne 4 


| 
| 
TEXHHYECKAA USHKA 


r. WH. ENM®AHOB 


TPEHWME KAK CONPOTHBJIEHHE CABHYryY TOHKHX 
NOBEPXHOCTHbIX CJIOEB TBEPAbIX TEUJI i 


(ITpedcmaeneno axademuxom IT. A. Pe6undepom 11 XII 1956) é 


Tloy, BHEWIHUM TpeHHeM MOHHMAaIOT COMPOTHBJIEHHE OTHOCHTEJIBHOMY TlepeMe 
We€HHIO KOHTAKTHPYeMbIX TeJl, BOSHHKaloulee B pe3yJIbTaTe NpOTeKaHHA B CpaB 
HHMTeJIbHO TOHKHX MOBePpXHOCTHBIX CJIOAX pAJa MeXAaHHYeCKHX HW PUSHKO-XMME- 
yeckHx mpoueccos. IIpeo6maqatoujuMu MpoleccaMH IIpH TPpeHHH ABJIAIOTCA MPO 
Weccbl TEPMOAMHAMHMYeCKN HEOOpaTHMble, CBASAHHbIe C HEMPEPbIBHbIM NepeBOTOM! 
AKTHBHBIX (OPM SHEPrHu B Telm0. ITUM OObACHAeTCA OCHOBHaA OCOOeHHOCTS 
TpeHHA, COCTOAMlad B JMccHNaluu SHeEprHH. 

B3anmojelcTBve TBepAbIX MOBepXHOcTeli, OOYCOBMBalOlllee BO3HHKHOBEHHE! 
CHJI TpeHHA, MOXeT ObITb CBECHO B OCHOBHOM (! *) K MOJIEKYJIAPHOMY CIeIJIeHH) 
NOBepXHOCTeH, K 3alleMJICHHIO MOBePpXHOCTHBIX HepOBHOcTeHl HM K BHeAPeHHW 
3JIEMCHTOB OJHOH TOBepXHOCTH B Apyryt. Bo Bcex sTHX BUAaX B3aHMOeMCTBA! 
OCHOBHbIM YCHJIHeM, KOTOpoe MpHXOAMTCA MpeofoseBaTb pH OTHOCHTEJIBHOM| 
TIEpeMeIeHHH Te, ABJIACTCH COMPOTHBIeHHe CABHTY TOHKHX nonepinoaay 
CNOCB TBEPALIX Ted. 

B camo jee, ecuIM B TOUKaX HCTHHHOFO KOHTAKTA BCJeCTBHe MomeKYJ1ap= D> 
HOrO IIpHTAKeCHHA WIM CXBaTbIBAHHA BOSHHKJIM areSHOHHbIe MOCTHKH, TO mpl 
TeEpeMeWeHHH OAHOTO Tela OTHOCHTeIbHO Apyroro mpeosomeBawoTca He CHIBI 
IIPHTAKCHHA MeXy TeslaMH, KaK OWHOOUHO HHOra WyMalor, a CHIBI, se oa 
JIMBaoulMe MPOUYHOCTb Tesl Ha CABHT, NOAOOHO TOMY KaK IIpH YHCTOM CjIBHTel 
B MOHOKPHCTaJJle MpeOOeBaloTCA He HOPMAJIbHbIe K MJIOCKOCTH CABMTa CHUB) 
KOre3HH, a KaCaTeJIbHbIe CHJIbl COMPOTHBCHHA CABUTY. 

Ecan B3aMMOJeHCTBHE TEI COCTOHT B 3alleJICHHM MOBepXHOCTHbIX HepOBHO= 
cre, KOTOpble NacTHuecKkH JePopMUpytoTcA IPH OTHOCHTebHOM JBH2KeHHH Tel, 
TO CONPOTHBJIeHHe NepeMeleHHto (cla TpeHHA) ONpesenseTcA MpOUHOCTbIO ne 
(opMupyembIx Te Ha CJBUr. Me 

Haxkouen, eCJIH IPH B3aMMOJeHCTBHH AByX Te MpOMCXOAUT BHeApeHue He= 
POBHOCTeH OAHOrO W3 HX B MOBEPXHOCTh Apyroro, TO mpH Mmepemenlenuu Ted 
OTHOCHTEJIBHO pyr Apyra BHEAPMBIIHECA BbICTYMbI «ponaxnBaior» Ooposfbl 
B MeHee TBepJol NOBEPXHOCTH H COMPOTHBJeHHe Mepemelenuio onpeyenmerca 
B OCHOBHOM IIPOUHOCTbIO 3STOM NMOBepXHOCTH CABUry. Tako BU B3aHMOjelcTBAA 
ABIACTCA, BEPOATHO, HanOomee pacnipocTpaHeHHbIM, TaK Kak JlaxKe JBe OfH 
HAKOBbIe MPCCIbHO JOBEACHHbIE NOBEPXHOCTH BCeACTBHe pasHopoAHocTl 
HX MHKPOCTPYKTYPbI CTAHOBATCA WePpOXOBaTbIMH TOA elicrBuem cKUMarOIIeH 
Harpy3ku ('). 

Touka speHua, paccMaTpHBalollad TpeHHe KaK CONpOTMBJeHHe MoBepxHoO 
CTHBIX Cl0€B TBePABIX Tell CABUTY, B PasJMUHbIX BapMaHTaX BbICKasbiBasach 
HeOAHOKpaTHo (4 *). [lonoKUTeNbHOL ee CTOPOHOH ABMAeTCA BOSMOXKHOCTb yCTa= 
HOBJICHUA IPsIMOH CBASH MeKy XapakTepHcTHKaMH TpeHNA U “MeXaHie 
YeCKHMH CBOMCTBaMM Tel HW MX MOBEPXHOCTHBIX cOeB. OqHakO JO HacTrosme©ro 
BPeMEHH 9Ta TOUKA 3PEHHA He NOMyIHAa MOCTATOUHOO JKCHEpUMeHTAaIbHOFO 060- 
CHOBaHHA WM B OoubIuOM cremeHH TunmoTeruuua. IIpuunnoit 9TOTO §=ABUJIAeTCA 
TPYAHOCTh M3MePeHMA BeIMYMHEI NOWlaqu, 10 KOTOpok cbakTuYecKU TpOucxO= 
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r CABHTooOpasoBaHve MPH TpeHuu, UH OTCYTCTBHe MexaHHuecKuXx xapakTe- 
CTHK TOHKUX MOBEPXHOCTHBIX CO€B H IJICEHOK, B KOTOPbIX MpOuCXoOAUT CABHTO- 
DasOBaHHe. nf 

Yka3aHHble HeOCTaTKH B 3HaUMTebHOH Mepe MpeosoueHb B paspaboraHHoli 
MH MeTOAMKe H3yYCHHA TPCHHA CKOJIbKEHHA Pe eMbHO YHCTHIX MeTaJIMYeCKHX 
BepXHOCTeH, COcTOAMel B cNesyroulem. C mu0cKoro OOpasiia H3 HCceAyemoro 
Pala CpesaloTcaA CTPy2XKH NOCTeMeHHO yMeHbUaollelcA TOMMMHI (qo 50— 
uw). C3aqv pesiia B cnelMambHOli HanpaBasioulelt pacnonaraerca nosyccepu- 
-KHH MON3yYH W3 3aKaJIeHHOH Opicrpopexyuleli cramu, KoTopbIii MOxKeT mpH- 
IMaTbCA K CBe?KeCpesaHHOH NMOBePXHOCTH OOpa3ila 3aaHHbIM HOPMAaJIbHbIM 
umueM. IlokKa noBepxHocTb cpe3a He Hogouwia K MoO3yHy, H3MepseT- 
TOJIbKO CHJla pesaHus. SaTeM MOJ3yH WaBHO ONyckKaeTcA Ha CBexKecpesaH- 
10 MOBEPXHOCTb OOpasila, H USMepseTCA CYMMapHad CHa pesaHusa u TpeHus. 
I1KOHEL, KOra OOpasell BbIXOAUT 3-0 pesla, HSMepxAeTCA CHa TpeHUA NON- 
Ha 06 oOpa3zell B 4HCTOM Bue. 

IIpumMeHenve cBexKecpe3saHHblX NOBEPXHOCTeH TpeHHA H BLICOKHX HOPMaJIbHbIX 
rpy30K MpeOTBpalllasO BO3MOXHOCTb BOSHHKHOBCHHA OLLyTHMbIX IJI@HOK 
MOBepXHOCTH OOpasila H NepeBOAHO CKOJbKeHHE H3 TOHYAHWIMX MOBepx- 
CTHbIX Cl0eB B Ooulee rutyOoKve, MexXaHHuecKHe CBOMCTBa KOTOPbIX [pakTH- 
“KH He OTJIMUAIOTCA OT OOLCMHBIX MC€XAHHYeCKMX CBOHMCTB MeTaJJIOB H JerKO 
MepsroTca. [IpumMenenve xe CcbepHyecKOro NOM3yHa NO3BONASIO JOKaJIM30BaTb 
3MrH IO NOBepXHOCTAM, Ppa3sMePbl KOTOPHIX NO MaloTCH SYKCNepHMeHTaJbHOW 
eHKe. 

B neppol cep OMbITOB ObIIO H3yYeHO COOTHOWMeHHe MExKy CHIOH TpeHHA 
ayiresveli NOJI3yHa K NoBepxHocTH OOpa3sua. Are3suA onpeyenAach cmeyto- 
iM OOpas0M: T10J, OCTaHOBJICHHBIM, HO He pa3srpyKeHHbIM NO3yH BBOAMIAaCcb 
JOBA3KaA CMa3Ka H OMpesesamocb ycusHe, HEOOXOAUMOE JIA OTBOJa MOd- 
Ha B CTOPOHY, MpOTHBONOMOXKHYyO NepBOHayaJIbHOMy ABHxKeHUIO. IIpu meg- 
HHOM OTBOJe NOJ3yHa TaHreHUWaslbHad CHJla BOSpactasia JO HeEKOTOpOrO Ma- 
HMaJIbHOrO 3HaYeHHA, Nocwie Yero OHA Pe3KO Maflasla JO 3HaYeHHA, COOTBET- 
3yrolllero cHle TpeHHA B aHHOH cma3Ke. CKka4dOK CONpOBOxKaicA OObIYHO 
PpakTepHbIM 3BYKOM (lje4KoM). Cuyia are3HH IpHHHMaeTca paBHOM pasHOcTH 
Ky MAKCHMAJIbHBIM NOKa3aHHeM JMHaMOMeTpa UH CHJIOM TpeHHA B MpHcyT- 
3HH CMa3KH. 


Taobauna 14 


: ih nh aaa pps 

g g 5 a ca q 

B 3 ca 3 iB iB f 
1a Tpenua, KD 76 70 145 75 90 116 44 
ma ajresuu, kl 14 9,0 12 4* 14 oe Be 
CJIbH. CHla TpeHua, KI’ /MM? aes 20 56 42 88 106 103 
OUHOCTh Ha CiBur, KI /mMM? 8,0 27 oft 40 81 108 92 


* 3HaueHHaA MOMYYeHbI MeTOZOM OTPbIBA NOM3yHa OT MOBepXHOCTH OOpasia. 


B ra6a. | IpHBeyeHbI MOyIeHHbIe pesyJbTaTb!. OHM MOKasbiBaloT, YTO CHa 
re3HM cocTaBsaer He Gomee 15% oT CHuIbI cCyxoro TpeHHA. ITO CBHAeTEJIb- 
3yeT O TOM, UTO COMPOTHBNeHHe, OOYCOBJIEHHOe BOSHHKHOBeHHEM afresHOH- 
X MOCTHKOB, COCTABJIA€T, B IPOTHBOMOJIOXKHOCTh MHEHHIO HeKOTOPbIX HC- 
sqopatenel (4,5), IMU HeOomburyIo Joo cub TpeHua. [Inomlayp Seyeo 
ropoli (bakTHYeECKH MpPOMCXOMAT CABUT MeTaJJa IPH TpeHMH, 3HauMTeJIbHO MIpe- 
maeT CYMMapHy!0 MJiOllayb CeYCHHA MOCTHKOB MOJIeKyJAPHOLO CXBaTbIBaHHA. 
Jina olleHKH BenMUMHE! mIoMlagu S, HaMH u3y4anacb NOBepxXHOCTb OOpasila 
| NON3yHOM M MeTasmorpaduuecku UcceqOBanach NacTuyecKkas JepopmMalns, 
OTeKABINAA MO MOBepXHOCTbIO OOpasila Up ABMxKeHUM MosyHa. OTO uBy- 
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yeHve moKasaulo, yTO Mepe no3yHOM OOpasyetca 3acTOHHasd 30Ha (Hapoct) 
He TlepeMellaiolasicA OTHOCHTeIbHO NowsyHa (puc. 1). Ha Tok wacru nsomlay 
KOHTakTa, NO KOTOpeH NpOWcXOAHT BA3KHH OTPbIB, HapOcT NpwMBapHBaercAa 
noisyHy. Iipw ABu2xKeHHH WOssyHa NO MOBepxXHOCTH OOpasila CABUr NpPOHCXOMy 
He M10 MOBepXHOCTM KOHTakTa, NoJsyHa C o6pa3 
ILOM, a BHYTPH OOpa3ila MO HeEKOTOPOH NMOBepXHO 
ctu OA: BHellIHee TpeHHe MexKy NO3yHOM H OOpas 
LOM 3AMeHACTCA MvlacTH¥YeCKHM CABHrOM B OOpasile, 

I]noujagb mopepxHoctu OA mMoxer ObITb TPH 
O6paset, HATA IpHOJWKEHHO paBHOM MoulaqH OTNevaTKa, 
ocTaioueroca Ha Mou3yHe Tocle Mpoxo*KeHHs 

. ero Mo OOpasuy, T. e. HnomjayH moBepxunocTu OB, 

Hier yank cxonme. Ha puc. 2 noxasana dororpadua nomsyHa c ocraB: 
HHH NowsyHa MO cBeKecpe3saH- IWMMCA Ha HEM OTIMCYATKOM, OKa3aBLUIHYMCAH HeMHO- 
Holi NoBepxHocTu o6pasua THM MeHbille (Ha 10—15%) naomayqu Kpyra, qua 
MeTpOM KOTOPOro! SBJAeTCH WHPHHa OPOKKE 

TpeHua. Ilostomy B Tex clyyatx, KOra TPpyAHO OplO ONpeeHTb NoWMays 
oTHeyaTKa, Mloulaqb cyBura onpeyenauacb NO WMpHHe JopoKKH TpeHAs 

VM3mepuB TakuM 00pa30M MOULab CABUIa, MOXKHO ObIIO HaMTH Ye bHY10 CHAY 
TpeHna. B ta6n. | mpHBeqeHbl pesy/bTAaTb’ STHX ONITOB HW MPOUHOCTH Ha CABAP 
OMpeeseHHbIe H3 CMeWHaJIbHbIX Me- 
XaHwyeckux ucnbiraHHi. V3 tabu. | 
BHAHO, YTO pu MpaBusAb- 
HOH oOMWeHKEe BeNHUYINHE 
NIOMmaauYcABUrAa yer b- 
Hava CHA TPeCHHA MPa kK- 
THUeECCKH COB mat a ete 
NpOwHOcTbw NOBepxXHO- 
CTH ore "en on mera sire 
Ha CBUT. 

IIpu npoBeyeHnu ONbIToB No Tpe- 
HMIO YHCTHIX MeTaJJIMUeCKNX NOBepxX- 
HOCTeH HaOJOMaloTcd ABJIEHHA 3ae- 
Hauua. Msyuenve moka3an0, 4TO 
IIpH KaxKOM 3aeaHHuH MpOvcxO_UT 
CHJIbHOe YBeIMYeHHE LWIWPHHbI JO- 
POXKKH TpeHHA, KOTOPOe cOMmpoBox- 
WaeTCA pe3KHM MOBbIIeHHeM CHJIbI 


Kosppuunenta Tpenus. Ec, ofHa- pyc. 2. ®ororpapua ommeyaTKa, ocTaBule- © 

KO, CHJly TpeHHA NpH 3aeaHHH pasye- roca Ha cibepwyecKom mossyHe mocre ~ 

JIMTb Ha OOpasyiOWlyIOCANPHSTOMMNIO-  CKONDIKEHHA ero Ha CBexKecpesaHHOlt , T10-_ 
BePXHOCTH aJIIOMMHMA 

Wakb JOpOxKU TpeHuA, TO Nomyya- Z 

e€TCA OObIYHOR 3HAUEHHE CHJIbI TpeHHa, " 

ti 


paBHoe MpOuHOCTH MeTaJJIa Ha CABHP. 

TloqrBepxKeHve UpefcTaBJIeHHA O TpeHHM, Kak O COMNpOTHBeHHH TOBep XHO- 
CTHBIX CJIO€B MeTaJJIOB CABHTY, MOJyYeHO HaMH B OMbITaX C TOHKMMH MeTaJIMue 
CKMMH IvleHKaMHv. B 9THxX onbiTaxX M3ydaloch TpeHve csbepwyeckoro NoJsyHa 
M3 3akasleHHOW Opicrpopexyllel crasiM O MOBepxHocTb cTamH 1045, Ha KoTOpy#O 
NIpeABapuTeIbHO HaHOCHJICA TOHKHH COM MATKOYO MeTaJlJla — Me, WHHKa ua 
KayiMuA. PesyjbTaTbl STHX OMbITOB MpMBeseHbI B TAG. 2. 

B MomHOM COOTBeTCTBHH C AHHBIMU Apyrux uccieqoBatenet (4,”), TOHKHE n1eHt 
KM MAPKMX MeTaJJIOB, HaHeCeHHbIe Ha Oolee TBEpy!O MOBeEPpXHOCTbh TpeHHA, 
pesKO MOHHKaloT CHIy HM KoappuuNeHT TpeHvxA. SameuaTeMbHbIM, OHAKO, 
ABJIACTCA TO, YTO yAebHad CHa TPCHHA B STOM Clydae OKasbIBaeTcA MpHOMM 
SHTe€IbHO PaBHOM MpOuHOCTH Ha CABYr MAKOTO MeTaima IWIGCHKM, XOTA JO 
poxkKa TpeHHA BbIpaOaTbIBaeTca To-IpexKHeMy TylaBHbIM OOpas0oM B TBeEpAOM 
MeTaJIJIe NOAKNaAKH. OTO NO3sBOMAeT ChemaTb culemyroulee 3akIOUeHHe O MeXa- 
HH3Me CMa3OUHOrO JelicTBuA cpen. 
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IIpu Tpennu Bcyxyto Mpotecc cyBHroo6pasoBaHusA B NOBeEPXHOCTHBIX COAX 
MUHXCA TeJ MpOTeKaeT MO CHJIbHO PasBHTbIM MOBeEPXHOCTAM CABUTa, HMEIOULMM 
WHTeJIbHbIe PaSMepbI, BCIeACTBHe Yero CHa TpeHHA OKashipaerca paBuoi, 
CHOBHOM, COMPOTHBVICHHIO STHX Cl0eB Ha cyBur. [IponaxuBatomlee ycusue, 


Ta6naunma 2 


Tlopepxuoctb ctau 1045 
# NMOKPbiITaH MIeHKaMH 
uHCTaA 
Me]IH WwHKa KajiMHsi 

[a TpeHua, KT 63 14 9,3 Leh 
pduuneHT Tpenus A) OF25 0,45 0,07 
IbH. CHa TpeHug, KI /mM? 70 26 16 | 
[POTHB. Ha cABHr, KI /mM? y ctamm 60 | y Menu 28 | y uunKka 15 ly kagmua 6,3 


- 


SHOE TIPOHSBEReHMIO MOMaqH MonepeyHoro ceyeHHA JOpOKKH TpeHHuA Ha 
IPOTHBJICHHE MeTaJIJIa MaCTHYCCKOMY BbIJaBJIMBaHHIO, HrpaeT B STOM Culyuae 
Ib H€3HAYHTebHOH NompaBKu. 

IIpu HaiHuHH Ha TBepAOi MOBepXHOCTH TOHKOTO CMa304HOrTO COA MATKOFO 
‘alla, HWJIH TBepOH OpraHvyecKOH TVJIeHKH, WH, HaKOHell, aycopOuvoHHO 
ACTHUUHPOBaHHOTO = cMa3KOH com Metasna (8), NmacTuyeckHh cyBur 
A TPCHHH NepeBOHTCA U3 TBepAOrO MeTaJia NOAKMaKW B MATKHU MOBepxHoO- 
ibd CJIOH, BCleqcCTBHe Yero JOpOKKa TPeHHA B TBEPJOM MeTase NOAKaAKH 
MasyeTCA MyTeM MylacTHYeCKOrO BbI,aBMBaHHsA, KaK TIpH YHCTOM Nponaxu- 
uv. Ilostomy cua TpeHuaA pe3KO MaqaeT, CTAaHOBACh paBHOH cyMMe Corpo- 
JICHHH MAKOTO MOBeEpXHOCTHOrO COA CABHry MH TBepyoro MeTasa Noy- 
—YIKH ponaxuBanuro. Korga cua nponaxuBaHua HeBeHKa, YesIbHaA cua 
HUA OKa3bIBaeTCH PaBHOH MPOUYHOCTH NOBePXHOCTHOrO COM Ha CABHY. 
Tlonwxxenve cubl TpeHHA Np HaNM4HH CMa3KH OOBACHAeTCA, TaKHM OO- 
OM, C HallieH TOUKH 3peHHA, He YMeHbIICHHeM 3aXBaTa MeTaJJla IPH TpeHHH 
), & H3MeHeHHeM XapakTepa MpoTeKaHHA caMoro Mpolecca mmacTHyeckoro 
JOPMHPOBAHHA, MpPMBOAAWerO K OTTeCHeEHHIO MeTavisia. 


MuctutyT dusnueckol xHMHH Tlocrynusio 
AxkajlemuH HayK CCCP 11 XII 1956 
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1H B TOPMo3ax aBHaxKosec, Haq. AH CCCP, 1955. * F. Bowden, D. Tabor, Fri- 
n and Lubrication of Solids, Oxford, 1950 (mut. no COopxH. Tpenue wu rpaHHuHasd cmaska, 
e1953).. ®° HeErnst,M.E.Merchant, Surface Treatment of Metals, 1941, 299— 
. 6 Y.B. Kpareapcxu it, COopx. Tpesue u u3Hoc B Mamunax, 3, M3. AH CCCP, 
9. 7C. A. Beitimnep, Ipu6op ana onpefenenua KosppuuHeHTa TpeHHA M UCCseOBaHHeE 
€KTHBHOCTH CMA304HBIX Cpe, mpH rwry6oKoil BBITA2%KKe MeTannoB. MTOM, AH CCCP, 1956. 
.A.Pe6uugep, H.H. Merposa, Coopu. Tpenne u u3noc B Mammunax, 1 (1939); 
A.Tinetenesa, Il. A. Pe6Oungep, JAH, 62, No 4 (1948); I]. A. PeO6Gungep, 
[AHH AKTHBHBIX CM@30UHO-OXa2KMalOWHX MKHAKOCTeH Ha KaveCTBO NOBePXHOCTH Ip OOpa- 
ce MeTAJIJIOB pesaHvem H Japnenuem, M39. AH CCCP, 1946. °C. A. Bettnep,B.U. JI ux t- 
H, Il. A. PeO6Oungep, JAH, 110, Ne 6 (1956). 
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Jloxazaagn Akxanemun nayr CCCP 
se 1957. Tom 114, Ne 4 


N 


TEXHHYECKAA PH3SHK, 


Axayemuk [. B. KYPJIFOMOB, O. Il. MAKCHMOBA u A. H. HAKOHOPOBA 


OB AKTHBH3HPYIOWEM BJIMAHHM MJIACTHYECKON JE®OPMALIMI 
HA MAPTEHCHTHOE IMPEBPALJEHHE : 


Ilo HMeIOLIIHMCA K HacTOALeMy BpeCMeHH SKCIEPHMEHTAJIbHbIM JaHHbIM, nD 
BapHTeyIbHad MylacTuyeckad eopMallMA OKa3bIBaeT HEOHOSHAYHOe BJIMAHE 
Ha MapTeHCHTHOe MpeBpallleHve ayCTeHHTa B Pa3JIMYHbIX CTaIAX HM CIlaBax 
B OouIbIUMHCTBe paOoT ycTaHOBJeHO, ITO JePoOpMalluA 3aTOPMaxKUBaeT MapTeH 
CHTHOe Ipespallenve Mp Mocmegyioulem oxsaxkjennu (14). Mexyy TeM B pay 
cTayleH OOHapyxKeHa Ooslee CIOMKHAA 3ABHCHMOCTb Mey CTeneHbioO AepopMaulA 
WM CMOCOOHOCThIO ayCTeHHTa K IpeBpauleHHIO B MaPTeHCHT IIpH Nocwezyo 
OXla2xKeHHH; B YacTHOCTH, B paOoTe (°) ycTaHOBJIeHO, 4YTO MaJible creneHu Js 
cbopMauuu cnocoOcTBy1oT Oojlee HHTeCHCHBHOMY NpeBpallleHio, M JHIUb OTHE 
CHTeJIbHO OONbIUMe MpHBOAAT K MOBbILNeCHHIO yCTOMYMBOCTH aycTeHHTa. 

Takoe HeOHO3HauHOe BAMAHHe MvlacrHyecKoH edopMaluH MOxKeT OBIT 
OObACHEHO HEOJAMHAKOBbIM BJIMAHHEM Ha MapTeHCHTHOe IipeBpallleHHe Tex CTpyk 
TYPHbIX W3MeHeHHM, KOTOpble OHA BBISbIBAeT B aycTeHHTe: Onaronpy 
ATHBIM, AKTHBHSHPYIOULMM BJIMAHHeM HalpsAxKeHHH UM HeONAarONpMATHBIM, 3a) 
TOPMaXKHBAIOWUM BIMAHWEM BHYTPCHHUX rpaHUl pasfena. C STOW TOUKH 3peHHs 
HEOJHOSHAUHOe BJIMAHHE MAJIbIX H OOMbIUUX JehopMalHu, a TakxKe HeOAMHAakO 

, BOE MOBECHHE PasJIMIHbIX MATEPHAaJIOB MO2%KHO OOSACHUTb TEM, YTO CTPyKTypHas 
KapTHHa W3MeHeHHM, BOSHHKaIOWIMX B ayCTeHHTe, 3aBHCHT KaK OT CTereHE 
H XapakTepa jecsbopMallun, Tak MU OT yNpyronmwacTHyecKUX CBOHCTB aycTeHUTa 


TaTaxX HauiMx Ooslee paHHHX onpiTos (°), BbITIOHeHHbIX Ha cnumaBe H2314 
XapaKTepH3YIOWeMCA BbICOKOH MJIaCTHYHOCTbIO HW CHJIbHBIM 3ATOPMaKMBalollMN 


MHTeHCMBHO IIpH HarpeBe B HHTepBasie TeMMepaTyp, BO3HHKAIOULUX BBILUEe TeM} 
nepaTypbl peKpHCTaIM3alMH, HW CONPOBOKaeTCA YMCHbINeHHEM IIMpVHE 
JMHHH (311) aycrenuta. Ha ocHOBaHHH STHX JaHHbIX ObIVIO CeNaHO 3aKIOUeHMe! 
YTO OMHUM 3 OCHOBHBIX (PAKTOPOB, OTBETCTBEHHBIX 34 MOBbIIMeHHe YCTOMYMBOCTE 
ayCTeHHTa pH JePopMalluu, ABJIAeCTCA U3MeIbYeHHE 3epeH H ONOKOB MO3aHdHOw 


cTpykTypbl. Hacrosmee uccieqoBaHve MOCBALIeCHO BbIACHeCHHIO IPHpoOsbl akTHl 


O pO HampAxKeHu B aKTHBUsAUMM Mpespamenua. Usyaanucb saKoHomepHt 
CTH BOCCT@HOBJICHHA UCXOAHOH yCTOMYMBOCTH aycCTeHHTa Mp mMocreneHHt 
MOBbILMAIONLeMCA OTKUTe. OO USMCHEHHM YCTOMYHBOCTH ayCTeHHTa B pesy.bTa 
Te MlacTuyeckOn JesbopMalluv WIM Nocwesyrowjero oTKUTAa CyAUIH 10 BeMUA it 
MarHHTOMeTpHuecKuX adPekTOB NpeBpallleHuA aycTeHHTa B MAaPTeHCUT B 06 
JacTH TemMepaTyp HWwKe KOMHAaTHOH. ! 

Vicxoqa us mpeqmomoKenuv, uTO aKkTHBUsHpyromlee BMAHHE nedopManay 
JerKO OOHAPy2XKUTb B cnylaBax, OONAaa‘oulUX JOCTAaTOUHO BbICOKUMU yUpyrH™! 
CBOHMCTBAMU, B KaveCTBe MaTepHadla WIA HCCIeEOBaHvA ObINH BSATHI 2KemesOl 
XPOMO-HHKeJIeBble civiaBbl THNa X18H8 *. OcHosuble McceqoBaHua npoBeseHe 
Ha cnuiape X18H8, cogepxamem 0,03% C; 18,1% Cr u 8,1% Ni. Vsorepmi 


* Tlpopeyenne Takoro NccneNOBaHHA Ha CTAaIAX HCKMNOUAOCh BBULY BO3MO>%xHOFO HasOrkel 
HHA MIpH HarpeBe Mpoweccow Audpy3snonnoro xapaxtepa. 
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“KOE MpeBpallleHHe U3yYaOCb Ha OM3KOM K HeMy TIO XHMMHUCCKOMY COCTaB 
lONORKEHHIO MapTeHCHTHOM TOUKH cnmaBe X17HY (0,05% C;17,2% Cr: 9.1% Ni). 
B o60ux: cniaBax o6HapyxKeH Heo_HO3HaTHEiti XapaktTep HeMeHeHUst yeroii- 
BOCTH ayCTCHHTa IPH BOSpacTaHMH CTeNeHH JethopMalun, NOAOOUbIiT yCTaHOB- 
HHOMY pavee Ha page cranen (°). C yBermyenuem creneHu oO«KaTHA BHayane 
OJOJaOCb TMOBbILEHHe HHTeHCHBHOCTH MapTeHCHTHOrO ipeBpalleHua no 
CpaBHeHHIo C HEAePOPpMHPOBAaHHbIM CocTO- 
4%  “HMeM, 3aT€M aKTHBH3Hpyrollee BAMAHHE 
Xedopmalnu o@nabepaso HM, HauHHad C He- 
KOTOPOH CTeneHH OOKATHA, HacTynano Top- 
MOXKEHHE MaPTeHCHTHOFO MpeBpallleHua. Ta- 
KOH XapakTep H3MeHeHHA yCTOMYMBOCTH Ha- 
OjOfasIcA KaK B cylyyae Jecbopmauun, ocy- 


; ‘eee Maen’ teat i975 
“200-150 -00 -50 <0 Cmenen Gegopmayuu ~ 


Puc. 4 Puc. 2 


vc. 1 IIpeppamenne aycrenuta B MapTeHCHT MpH oxsaxKAenHH Zo —196° w HarpeBe Zo 
20° (co ckopocthio 10°/muH.) Tocme pasIH4HBIX cTeneHeH mpesBapuTembHon 
Mac TH4ecKOH Jedopmanun, ocyulecTBeHHOH mpu 100°. Cnaap X18H8. Kpuspaa 9 = 0 
OTHOCHTCH K HefesOpMHpOBAaHHOMY COCTOAHMIO 
Puc. 2. V3amenenve cymmapnoro addekTa MapTeHCHTHOrO pespalleHusA B 3aBHCHMOCTH 
oT CTeNeHH TpeABapHTeIbHOH MacTHYeCKOH esopMalHH ANA pasNMYHEIX TemMepaTyp 
Repopmauan. Ty: 20, 100 ui7o°. M = My4+ Moy, + Mary 


TBJICHHOH pH 20°, Tak Hp TemMlepatypax Bbllie KOMHaTHOH (100 u 175°), 
auecTBe lipHMepa Ha pxc. | npuBeseHbl KpuBble, NoyyeHHple 2A Ty, 100°. 
OpMallua Ha 5% BbIsbIBAeT MOBbILeHHe MapTeHCHTHOM TOUKH HM CyulecT- 
Hoe yBesMueHHe komMuecTBa MapTeHcuta. Ilocie AesbopmaunH Ha 7,4% oOOmlee 
MYeCTBO MapTeHcHTa Bo3spactaeT JO 20%, Tora Kak JIA HCXOAHOrO 
TeHHTa OHO cocTaBuideT Bcero 7,0%. IIpH JanbHeliuem NOBbILIeHHH CTeNeHH 
opMallMu acdbdekTbl MpeppauleHuA WOHMKatoTca. Ilocne AepopmMaluu Ha 
'% oTH accbeKTHI y2Ke HWKe, YeM Aa HCxoAHoro cocrosHuA. Ipuy >23% 
‘WuHOe MpeBpallleHHe mpoucxoquT yxke B Mpomecce camoro oOKaTHA. 
IcyllecTBsIeHHe MpeABapvTeNbHbIX esopMallul pH Tpex CylllecTBeHHO 
Malouluxca Temmepatypax (20; 100 u 175°) Opino npewnpHHATO Cc Lebo 
CTABJICHHA MOJYYeHHbIX B STHX YCNOBHAX pPe3yMbTATOB HW NpOBepKH Mpa- 
>HOCTH MIpeAMOOr%KeHHA O CBABH Mey yUpyro-nmacTHyeckHMU CBOHCT- 
4 aycTeHHTa UW xXapakTepoM BJIMAHMA’ JePopMauMH Ha MapTeHCHTHOe 
spalllenue. Orkujlalocb, 4TO pH NOBbINeHHH TemMepaTypbl AepopMalun, 
OfapA yBeMYeCHHIO MACTHYHOCTH CHMaBa, POJIb PakTOPOB, 3aTOPMaxKHBAlO- 
MapTeHCHTHOe MpeBpallleHve, OyfleT BOSpacTaTb, a BeJMYHHA OCTATOUHNbIX 
PeCHHHX HanpsxKeHHi yMeHbIIATbCAH, YTO NpuBeseT K OcMAOMEHHIO AKTHBU- 
NOUero BMAHKMA Wectbopmauun. UMccneqoBpanue Noka3zano, YTO, REHCTBUTEJIb- 
C MIOBBILIeHHeM TemMMepaTypbl JeopMallun MakKcuMyM jakTHBusupytoulero 
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BMAHMA edopMallun cMellaeTcH B CTOPOHY MeHbIUHXx cTelieHeli OOKaTHA, 
odeKT akTHBYSallMH yMeHbiuaetca * (PHC. 2) : 

Uccneqopanne H80TeEpMHYeCKOrO MpeBpalleHHA B CIlvaBe X17H9, mpeyBapy: 
TesibHO JesopMupoBaHHOM IipH 100°, NosBOJMJIO BBIACHATh XApaKTep HbIe ocobeH} 
HOCTH H3MCHEHHA KHHETHKU,OOYCOBJICHHbIe KAK AKTHBUSHPYIOUIMM, Tak HM TOP 
MO3AWIuM jlelicrBHeM jetbopMalluH. YcTaHOBJeHO, TO BMAHHE jecbopMalun 


aKTHBM3Upylolllel MapTeHCHTHOe IipeBpallleHue () = 8%), Bbilpaxkaetca B SHauM 
TeJIbHOM YBeJIMYCHHH HavasIbHOM CKOPOCTHy 


1 BO3PacTaHHH NOMHbIX SPPeKTOB mpeBpallles 


ee HUA W paclMpeHun TemMNepaTypHoOro MHTeps 

40 Bajla IpeBpallleHua,Kak B CTOpOHY Oomeé 

BbICOKHX, TaK HW Ooslee HH3KHX Temiepartyp 

| 08 (puc. 3). Ho xapakTep H3MeHeHHA KUHe 

‘ THKH HaGwlOaeTcA MOCIIe OTHOCHTEJbHO Bbrr 

a cokoH jedbopMaluu, 3aTopMaxuBarolle 
Sk npeppamenue (p) = 17% ). Kapruna usment 
aks HHA KMHETHKH B 9STOM cuJlydae B COLE 


yepTax aHaloruyHa TOH, KoTOpas Obia 06} 
HapyxeHa paHee Ha CHJIAaBe MKeIe30 
HUKesIb — MapraHey, H23T3, xapakrepnay 
JOULEMCAH 3aTOPMaXKHBAaIOULHM = BJIMAHME 
yedopMalvuu mpu swObix, ake Camby 

MaJIbIX cTeMeHAX OO*KaTHA (7): edopme 
Puc. 3. Kpuspie remiepaTypHol 3aBHcH- uaa Ha 17% mpuBena Boy eae 
MocTH HayanbHo cKopoctu [AV/Af],_, UOHH?KeHHIO Tm (Ha 60°) 4 CMCLILCHEg 
u30TepMH¥eCKOrO MapTeHCHTHoro Mpeppa- _BC€rO MHTepBaJla MpeBpallenuA B o61aC1 
MeHHA JIA HeZepopmupoBaHHoro (Y) =0) Ooee HH3KHX Temilepatyp (cM. puc. 3 


“50  -100  -150 -200° 


H edbopmupoBaHHoro Ha 84 17% COCcTO- Bausaune Hocseqyrollero OTKuTa FE 
anni. Fetus Bey 100°. Cnaap ycroiunpoctb ebopMupoBaHHoro — aj 


TeHHTa HM ero TOHKY!O KPHCTaJIHUeCKyE 
CTpykTypy wusyyeHo Ha cnmaBe X18H 
qesbopMupoBaHHom mpu 100° na 5; 10 u 15%. YcraHopseHo, YTO XapakTep WB 
MeHeHHA YCTOMYMBOCTH AePOPpMUPOBaHHOrO ayCTeHHTAa MO Mepe MOBbILMeHHA Tel 
nepatypbl OTKHra NOAYHHAeTCA KayeCTBEHHO OAHHAKOBOMi 3aKOHOMEpHOCTH, He 
3ABHCMMO OT TOPO, B KAKOM COCTOAHMH HaXOWJICA AYCTEHHT Nocse JemopMallnH = 
aKTHBH3MpoBaHHOM (Y= On10%) umn cTaOumusHpoBaHHoMm (b)=15%). 
IIpu omxkure B MHTepBase Temilepatyp Yo 400° ycroituuBocrbh jedbopmMupoBak 
HOrO ayCcTeHHTa BospacTaeT. STO MOBBbIMeHHe YCTOHUYNBOCTH BbIpamkaercA § 
AaKTHBU3HpOBaHHbIX OOpasiax () = 5 u 10%) He TOMDKO B CHATHH aKTUBH3H 
pytollero sexta, HO HM B NomyyeHHu GOonee ycrowunBoro cocTosHUA, Ye 
CBOHCTBEHHO OTOXKKEHHOMY aycTenuTy (pic. 4A). Y odpasios, craOumusups 
BaHHbIX OTHOCHT€JbHO BbICOKOM JedopMaunel (LV = 15%), omKur B MHTepBad 
100—400° mnpuBoguT kK JONOHUTeNbHOMY MOBbIeHUIO addeKTa craOumHsallHk 
SaMeTHM, YTO B STOH OOMACTH TeMMepaTyp OMKHT He H3MeHAeT  LWIpHHE 
MHTepPepeHUMOHHBIX JIMHMH esopMupoBaHHoro aycrenuta, CneqoBaTesbHO 
SeCb elle H€ MPOHCXOAMT CyYIeCTBeHHbIX H3MeHeHHH HH cpeqHel BeTHUMHE 
MCKaxKeHMM BTOporo pola, HH pasMepoB OOsacTeli KorepeHTHOrO paccedHMA 
B wHTepBase %Ke OTHOCHTeIbHO BbICOKUX TemMepatyp (Bplie 400°) of cH 
HPHBOAMT K YMCHbINeHHIO YCTOMYMBOCTH aYCTeHUTa, YTO BbIpamKaeTcA B CHATH 
TOpMossiero shiekTa OTHOCHTeMbHO BHICOKOM ecbopMaluu H B ycTpaHeHlt 
COCTOAHMA NOBbICHHOK yCTOHUMBOCTH, NOMyYeHHOrO Nocwe oMmKUra upH 4 
B OOpasilaxX, AKTHBH3HPOBaHHBIX OTHOCHTeIbHO Masoli ebopMmatnett (puc. 4 
Tipu omkure spite 400° pasmpirocts MHTepepeHUMOHHBIX JIMHUM JepopMy 
BaHHOrO ayCTeHuTa MOcTeNeHHO yMeHbulaeTca. 
, 
' 


* iy 
MakcuMyMa Ha KpHBOli Ty = 20° He HaGmogaerca u3-3a HanOKeHHA sbdbexta HHTeHCH 
Horo O6pasoBpaHHA MapTeHCHTa B Mpouecce Aedopmanun. 
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TakuM o6pasom yxe pH MaJIbIX CTeNeHAX TlacTHYeCKOH jledopMalluH, 
PAa IPOABJIAIOTCH CTPYKTYPHble H3MeCHeHHA, CHOCOOcTBYIOUIMe oOpas0BaHHto 
JOMPUUEH MapTeHCHTa, B aYCTeCHHT€ HMeCIOT MeCTO H TaKHe H3MeCHeHUA TOH- 


M KPHCTAJIMYeCKOH CTPyKTypbl, KOTOpble 3aTpyAHsor * BOsHUKHOBeHHe 
DO ALIEN. 


EEL EO OES, LUE OIE, 


“150 100 ~30 g° 


c. 4. Bausuue TemMlepatypbl OTKUFa Ha MpeBpauleHHe DepopMupoBanHOrO aycTeHHTa Mp 
OXJIAKACHHH ZO —196° u HarpeBe yo 20°. Tlehbopmauna 10% mpu 100°. CnnaBp X18H8 


CusatHe aKkTHBH3HpytolileroO BAUSHUA JepopMalHH B HHTepBame cCTOMb 
3KHMX TemMepaTyp, Kak 100—400°, noyTBep»xyaeT cipaBeqJIMBOCTb Mmpes- 
JO*KeHHA OO OOyCOBeHHOCTH 9TOrO 3addekTa BOSHHKHOBeHHeM BHYTpeH- 
X HallpsKeHHH B aycTeHuTe. OyHako 3TO He HarpsxeHua II poga, onpe- 
MACMBIC TIO Pa3SMbITOCTH HHTepdepeuUHOHHBIX WHHHM. MowKHO NONaraTb, 4YTO 
) JIOKAaJIM30BaHHble B MaJIbIX OOBeMaX TMKH HallpsAKeHHH (3HAYHTeIbHO Tpe- 
mlaioujve 10 BeIM4YHHe cpesHee 3HaueHHe HanpsxeHul II poga), penakcauna 
M WepepactipesesenHHe KOTOPbIX MOMKeT MpOHCXOAHTb pM TemmepaTypax 
AUMTeIbHO Ooslee HM3KHX, YM TeMIepaTYPbI, COOTBETCTBYIONLHe CHATHIO 
KawkeHuii Il poyga. Penakcallua MHKOB HanpsxKeHuH oOycOBMBaeT, 
-BHJHMOMY, HW aBHO H3BeCTHOe ABJICHHE TeMJIOBOH CTaOHJIH3alM ayCTeHHTa. 
@MakTopoM, 3aTPyHAIOMIMM OOpasoBaHHe 3apO/blilelH MapTeHCHTa, MOMKEeT 
Tb pasMesIbueHHe OOsacTelHl KOrepeHTHOrO paccesHUuA PeHTTeHOBHIX Jyyel. 
|PYWIEHHA MepHOAM4HOCTH pellleTKH Ha PpaHHWax OMOKOB UH MOCKOCTeM CKOJIb- 
HUA MOrYT 3aTPpYAHATb 3aKOHOMepHyto Mepectpoliky pewieTKH mpH OOpasoBa- 
W 3apOfblilieH MapTeHCHTa HM Ha paHHHX CTaWAX UX pocTa, NoKa B Mpotecce 
cCTa He BOSHHKHYT fOcTaTOUHO OosbuiMe HallpAxKeHHA, CTHMysIupyroulue 
MbHeHuuu poct (°). 

LleHTpaJIbubl Hay4HO-Hcce1OBaTeJIbCKHH Toerynno 

WMHCTHTYT YePHOH MeTaJIyprHu CTS ir 
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XHMH jl 
# 
Akayemuk A. A. BAJIAHJHH, M. B. TYPOBA-IIOJIAK, A. E. ATPOHOMOB, 
MH. M. XOPJIMHA u JI. C. KOHBKOBA 


TAJIATHYECKAS JETHAPATAUMSA CNHPTOB HAJ, BE3BOJHbIM 
CYJIb®ATOM MAFHHA 


Jlerugqparaiusa cuupTos Hay cybcaTaMu MeTas0B B apoBoll dase usyyueHa 
o. M3Bectua paOora Cenjepena (') mo Jerufsparatun sTaHosa Hay Oe3BO,HbIM 
baToM KaJIblluA H paOota Saxaposoki (”) No ReruApaTaluu MeTHASTHISTHHN A: 
OuHONAa Hal cybcatom maruua (3). 

Mbi loctaBuiv Mepex coOol 3ayayy HaliTd ycnoBuaA IpuMeHeHus cybdata 
HHA B KaveCcTBe KaTaJM3aTopa IIpH eruypaTauuu cnuptos. B uacroasuiet 
OTe H3syyeHa JlerufpaTalua ceqyloulNX BTOPHYHHIX CNHPTOB: Npomanona-2; 


npit 360° 


270 


Ce eS ee ee ee ee 
COMICS UM OO OMS OE LORE 130. SUI ZOIS0 Teas 


Puc. 4 


TaHOsa-2, WHKNONeHTaHONa HU WHKMOrekcaHOsia — HM NOKa3aHo, TO 3TH Cup- 
pu 400—410° u mogaye ux c OObeMHON CKOpocTbw 0,4 JerHApaTupylorca Hay 
BOJHbIM CysibctbaTOM MarHHa MpakTHyeckH Haleno. HanOonee no{poOHo Kata- 
MueCKHe CBOHCTBa cysbcdbaTa MarHHA H3yyaucb Ha IipuMepe AeruApaTalun 
orekcaHosia. Bpiio ycTaHOBsIeHO, YTO CAHHCTBCHHBIM IIpOyKTOM peakIHH 
ifeTCA WHkKsoreKkceH. []pogyKTbl FerHAporenusalun WU W30MepH3alluu B Ka- 
ugate orcytcTBy1or. Katamu3aTop lip 9TOM He CHYKaeT CBOE AKTHBHOCTH Ha 
raKkeHun 500 vac. padorpl uv He TpeOyer perenepaunu. IIpu AuHTebHOH %Ke 
WpaTalwuu WMKMOreKcaHOJla pH Ooslee HH3KHX TemMepaTypax nopayKka 270— 
° aKTHBHOCTb KaTaJIM3aTOpa MocTeneHHO NOHMxKaeTCA, H Ha 80—105-m 4ace 
oTbI (pvc. 1) HaOm1oqaeTCA pesKH cay BbIXOJa WMKJOreKceHa. 

Sto HaOsmOeHHe MbI OObACHACM H3MCHECHHeEM COCTaBa KaTaJIM3aTopa, CBA- 
HbIM C ruf[paTalueli ero BOOM, BbIMeAIOUeHCA B Mpolecce peaKIHH. 
[paTallua cybtbata MarHusl B HaLIMX OFbITAaX “eT BO BpeMeHH H NOCTeNeHHO 
JATHIBACT BCIO €fO MOBePXHOCTb. 

Cu30 Xupano (4) yka3blpaeT B cBOelt padore TeMMepaTypbl lpeBpa- 
iM@A OMHUX THApaToB cyvibcbara Marnua B Apyrne — or MgSOa-7H20 jo 
$O4-H20. TlIpespamenue MgSOs-H2O Bs MgSQOs, No JaHHbIM aBTOPOB, 
yucXOAUT pH 200—300°. 
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Bepr u Huxonaes (°) Halu, YTO CyIb:baT MarHUuA TepAeT NOCMEMHIOIO 14 
JleKyJ1y BOAbI B aTMOchepe apoB BOAbI B TeMNepaTyPHOM HHTepBase 340—360+ 
370°, a Ip MpoBesenun JeruspaTauun Ha BO3yxXe NOTeEPA MOCMEAHEH MOJEKY I) 
BOJbI HayvHaeTcA OKOMO 280°. 

Ha 3TOM OCHOBaHHH MOXKHO MpeANONOKUTb, YTO MPH NpoBeeHHHM Hally 
OMbITOB pH TemmepaTypax Huxe 360—370° ‘cybaT Maru WMeeT OFeBAIE 
cmemanubilit cocras MgSO«-H20 — MgSOa, Koropbli JomKen OOnaqaTb Ooug 
HHW3KOM KaTasIMTHUeCKOM AKTHBHOCTbIO, HeXKeIH Oe3BOAHbIM cyb(aT MarHyy 
KOTOpbIli MOXKET OOPasOBaTbCA TOJIbKO MPH Temmepatype Bbuue 370°. 

[]paBuAbHOCTb sTOrO MpeANOMOKEHUA NOATBEPAMNACh B paoore Tem (akTow 
uTO Hall KaTalM3aTOp JOCTHrall MaKCHMaJIbHOM MW MOCTOAHHOM aKTHBHOCTH Ip, 
380—400°. 

Buuanue pyrux dbakTOpoB, B YaCTHOCTH H3MeHeHHe BEMYNHbI M POPMBbI TM 
BePXHOCTH, MO-BHJMMOMy, OKa3bIBaeTCA MeHee 3HauHTeIbHbIM. B paOoTe yer 
HOBJICHO, UTO BEMMYHHA MOBePXHOCTH, ONpedeseHHad aCOpOMMOHHbIM MeTOAO 
lo GeHs0Ny, MpakTHYecKM OcTaeTCH HeM3MeHHOM axe IPH WWIMTeIDHOH pabot 
KaTaslu3aTopa. 

B paOore H3yuamacb TakxKe KHHeTHKa erupaTalMn WHkMOrekcaHoMe 
UWMKIONeHTaHoONa, MWpomanoua-2 u neHTaHona-2 Hay cybdaTom Marna. Boi 
BBIUHCJICHbI BeIMYMHbI KaXKYULMXCH SHEPrMH aKTHBalMu, KOTOPble OKasasHe 
JOBOIbHO OM3KHMH MexKAy cOOoK. SOTO cCBHeTeMbCTByeT O TOM, UFO Mexé 
HH3M lerufpaTalun OMHAKOB JIA BCeX H3YYCHHbIX CIMPTOB, HW MOJeKyJa CHMPT 
OpHeHTHpyetca K MOBEPXHOCTH KaTasIM3aTOpa FHAPOKCHJIbHbIMM FpyllaMyH. 


IKCNeCPUMCHTAABHAA Ua Cth 


Pa6ota mpoBoyusach Ha yCTaHOBKe MpoOTOUHOrO THMa B FOpH3OHTAaJIbHO 
TpyOuaToH meyH, cHaOx*KeHHOH aBTOMaTHYeCKOM mogauelt. 

[[pumensasuulica B paOoTe KaTaH3aTOp TOTOBHJICA cefyIouluM o6pa3o 
cysb(baT MarHHus MOMellaJIcA B KaTaIMTHYeCKy!O TPyOKy HW MeJVJICHHO HarpeBadl 
B Toke cyxoro Bosqyxa. [pu 100° HaynHanocb 3aMeTHOe BbIqeeHHe BoAbI. Ha 
OoUbIWee KOJMYECTBO BOA BbIAeIAIOCh UpH 150—160°. Sry Temnepatypy nop 
TepxKuBaIM JO MpekpallleHHs BbIJeICHHA BOAbI, MOce Yero ee NOCTEMeHHO MOBb 
miata Oo 300°; pH STOM BbIelAIOCb elle HE3HAYHTeEMbHOe KOJMYECTBO BOJb 
IIpn nopplnieHuv Temuepatypbl Wo. 400° BbiqeneHue BOJbI He HaGOMaOc. 

Bee OmbiTbl IpoOBoguIHCb Ha 30M. 3apaHee OOe3BO2%xKEHHOLO Cy bata Maro 

B paOote Obl HMCIOb30BaHbl WHKOreKcaHosl c T. Kul. 160,5/750 My 
n 1,4640, d? 0,9460; wuksoneHTaHon (noyueH THAPHpoBaHHem MKC 


neuTaHoHa pH 50°, 200 aTM. qaBuleHiat BO pola Ha CKeeTHBIM HUKeNeN 
c T. kun. 141°/758 Mm, n% 1,4520, d?° 0,9469; nponanon-2 cr. kun. 82°/755 MN 


ny 1,3778, d? 0,7888 u neHTanon-2 (nonyyen us Hx-OpomucToro Mponuae 
MW yKCYCHOrO albyeruga peakuueh [puupapa) ct. Kun. 116—117°/744 
n*®1,4000 u d?> 0,8087. 


Bpixox NponvseHa onpefeisiicd WyTeM aHawH3a ra30B Ha alnapate BTV 
BbIXOAbI IMKIOPeKceHa, IWMKONeHTeHa WH WedTeHa — MyTeM pasroHKM KaTasi 
3aTOB HJIH THTPpOBaHHeM MO MeTOsy OpomHbIX uncem Kaydmana. O6a merol 
AaBaln COBNaarollMe pesylbTaTbI. Bce BbIXOAbI PACCUMTHIBAHCb Ha B3ATHIC 
peaklWuio CIMpTsi. 

Mit BbIACHeHMA 3aBMCMMOCTH AKTHBHOCTH KaTauIM3aTOpa OT JWIMTeNbHOCT 
ero paOoTbl Oblia NOcTaBsleHa cep¥A OnbITOB upH 270, 300, 330 u 360°. Luxac 
rekCaHON Mojapasica ¢ OObeMHOL cKOpocrbio 0,4. IIpu Karol Temmepatyp 
OMbITHI NPOBOLWIMCb B TeyeHHe 190 vac, Hay ONO uM TOLi we NOpuMel KaTasF 
3aTOpa; AKTHBHOCTh KaTasiM3aTopa NocTeneHHO MOHMxKanacb (puc. 1). 

Ani OObACHEHUA NPWYMH NOKMXKEHUA aKTHBHOCTH KaTanusaTopa ObIN HK 
CMEAOBAHbI Ba OOpasila KaTaJMsaTOpa — CBexXKeMPHTOTOBeHHbIA uw mpopad. 
TaBLUIMH B TeveHHe 80 Yac. Ha aCOPOMMOHHOM ycTraHOBKe C KBapLeBbIMH MP y KH} 
HBIMH BecaMH. Bpvin Mosy4eHbl H3OTepMb! aycop6uMM apoB Sexsona upu 0 
/ 


VIA 


HHM BbINHCIeHa YAelbHad NOBEPXHOCTb H MOKa3aHO, UTO y OOONX COpa3lloB 
4 HWpakTHYeCKH OAMHAKOBA HM COCTABJIAeT BEMUMHY, He IpeBbliuarouly10 20 m2/r, 
HesuauutenbHoe KOMYeCTBO Y3KUX Nop, HMeIollxcsa y CBexKellpHroroBieH- 
rO OOpasila, ucuesaeT pM AWHTeMbHOH padore KaTamu3aTopsA. 

Ha OCHOBAHHH NOJIYYCHHbIX JaHHbIX MO?KHO CeaTb BbIBOA, YTO yMeHbILIe- 
€ aAKTHBHOCTH KaTaH3aTopa NpW JWIuTeMbHOM paOoTe He OOyc1OBMeEHO 13- 
H€HHEM CTPYKTypbl KaTaJiu3aTopa. ONTHMaJIbHble ycOBUA JernypaTaun 
KMOPeKcaHOsla, UWMKJIONeHTaHOa M Mpomanoma-2 ycTaHaBMBalucb MyTeM 
MeHeHMA TeMMepaTypbl ONBITOB HM OOBeMHOM cKOpocTH mMojauH CIIMpToB. 


e 2 o 
UK][pIM OMbIT NPOBOAMICA Haw cBexkel NopuveH KaTamusatopa. PesysbrTarTel 
MBeeHbI B Tab. |. 


Tao6Omuna 4 


SaBHCHMOCTb BbIXOQOB (B %) HeMPeJeAbHBIX yrneBOAOPOAOB OT TemnepaTypbI 
ONbITOB WH CKOpOcTH NosxauH cNupToOB 


ey Luk orekcen | LuK0oneHTeH | Tiponuvien 
eS OObeMHbIe CKOPOCTH NOAauH CHUPTOB 

oe 

é a 0,2 0,4* 0,6 0,2 0,4 | 0,2 0,4 

| Sai) 

3900 86,0 88 ,0 78,0 65,0 75,0 (BO 70,0 
360 90 ,0 90,0 83,0 USS 80,5 76,0 74,0 
370 Soro) 92,0 86,0 77,0 81,0 82,0 75,0 
380 95,0 95,0 86,0 80,0 83,0 88,0 76,0 
390 98,0 98,0 86,0 87,0 86,0 94,0 82,0 
400 100 ,0 100 ,0 86,0 92,0 93 ,0 100,0 88,4 
4A0 — — 86,0 96 ,0 98,0 98,0 88,0 
420 2 = aes 400,0 | 4100,0 95,6 84,5 


* TIpu 205° Burxog cocrapaser 44%, npuH 250° 79%. 


BpljeseHHbl WMKJIOreKCeH HMC KOHCTAHTbI, COBNaAaloulve C MHTepaTypHBI- 
4 (T. Kun. 81—82°/758 wm, n*? 1,4470, d?°0,8111), mu He coqepxkan npuMmecei 
JOYKTA H3OMePpH3alHH — MeTHJIMHKJIONeHTeHa, O YEM MOXKHO CYMTb NO MaH- 
IM CU€KTPasIbHOTO aHaJHsa. 

Cnektp NpoyyktTa JeruypaTawun UnksoreKcaHoa: 276 (2,5); 395(7); 455(1,5); 
)5(2); 641(1,5); 823(80); 875(2,5); 904(3); 963(2,5); 1020(0); 1038(3); 1068(4,5); 
117(0); 1144(2, 6,d); 1223(12); 1243(3); 1267(6); 1296(0); 1342(2); 1352(1,5); 
377(0); 1432(10); 1448(4); 1545(0); 1593(0,5); 1652(25). 

[]ukIOMeHTeH, BBIJeeHHbIM MpH JernApaTalMu WAKMONeHTaHONa, MMe 
eum, 43°, n) “14228, d® 0,77/91. 

Kaxkylilyiocd SHeprvio aKTHBalWH peakUMM JlerufspaTalun onpeyenAH 
In WUKMOPeKcaHosa, UMKJONeHTAaHOsa, HeHTaHoula-2 4 Mponavova-2. Ora cepuAa 
IBITOB TPOBOMIAaCh pH Temmepatypax 360—400° c nocTosHHOH OObeMHOM 
<OpOCTbIO MOfadH cUMpToB, paBHol 0,4. KuneruuecKkue oOMmbITbl C WHKJOreKCca- 
IOM H TpomaHosIoM-2 MpoOBO_WMch Hay 1 MJ KaTamMsaTopa, C WAKMONeHTa- 
oJIOM MU TeHTaHosom-2 — Hay 3 Ma. IIpu 9TOM cTeneHb IipeppallleHHA CMUpTOB 
e mpesbliuama 25—30%. B jaHHoM cjy¥ae MpoleHT UpeBpallleHuA MOKHO 
23 CYIECTBEHHOM MOrpelIHOCTH MpHpaBHATh KOHCTaHTe CKOpOCcTH peakUMH HW 
0 3ABUCHMOCTH BEHUMHbI MpOWeHTa MpeBpallleHuA OT TeMlepaTypbI ONpPeAeATb 
O ypaBHeHuto AppeHuyca BeAMIMHy SHePrHu akTHBalMH. Pesyaptatbl 3TOH 
xPHM OMbITOB IpHBefenbI B TAO. 2. M3 raOm. 2 BUAHO, UTO HAM JeHHbIe BeIMIMHBI 
aKyilelica SHEprMH aKTMBAallMH MCCe_yeMbIxX CIMpTOB 61H3KH MexKy coOon. 
TO MOXKeT ObITh OOBACHEHO OJMHAKOBOM OpHeHTallHeH MOJIeKYJI CMUPTOB K TIO- 
epxXHOcTH KaTasMsaTopa. HeOombuive pasiMunA B BeMYMHe 9Hepruv aKTHBA- 
HM Tora OOYCAOBIUBAOTCH BJIMAHHEM 3aPaMOUHbIX 3aMeCTHTEJICH. J\pyroe 
O3MO2KHOC OODACHEHHE COCTOHT B TOM, YTO HaHOosee MeVICHHOU JIMMUTHp yrouleH 
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cTaluel Ipu JeruspaTaluu HCCIeYeMbIX CIMPTOB ABAACTCA OMH HM TOT 2KE MPO 
tecc AecopOUuHH BObI, OOpasyloulelica mp peakyuu. Bompoc O TOM, Kakag 
3 STUX [IBYX BO3MOKHOCTeM UMeeT MECTO IPH JeruspaTauuy Hay cysib(aToM Mar 
HUA, HMeeT CaMOCTOAYeIbHOe 3HaveHHe MU OyJeT B AaMbHeMIUeM HSydaTbCA. 


Ta Onn wa 


BpixoR OeMHOB MW KaxKyllvecd SHeprHH aKTHBaNH B peakUMAX 
jlerupaTauun CinupToB 


Burxon onedunos, % 


Kak yulanca 

copa ? mcr 

‘ npu 360° | npu 370° | mp 380° | mpm 390° | np 400° Ka anno as 
LluxaorekcaHow 16,6 ATs Del 29,4 Ba IL 14,980 
LluxnonenTaHos aly? 17,8 PRED DRS 20.4 14,370 
Tlentanon-2* 16,8 18,0 29,90 2G, 1 28,9 15,190 
IIponanos-2 1370 18,8 21,3 28,0 31,68 14,760 


* BpimeneHHbI MeHTeH HMe T. Kun. 30—37°, we 41,3807 u ae 0,6042. 


C uHkIOreKCaHOJIOM Oblia MpoBeeHa JONOMHUTeIbHAA CepHA ONbITOB NPM} 
6oulee HH3KMX TeMMepaTypax B HHTepBaule 260—350° c Webio BbIACHEHHA BINA} 
HHA MpucytcTrBua MgSOa-HeO Ha SHepruio akTuBalluu. Benwunna SHepruny 
aKTHBAallNH Oblia HaliqeHa paBHol 18200 Kan/Monb. OueBnHo, OOpasyrouleca f 
B pe3yslbTaTe peakLHH C BOAO NpOMexXYTOUHbIe PHApaTbl cysbdaTa MarHusAa yCTOu=| 
4HBbI TPH HHM3KHX TeMMepaTypax. MH 3aTpyAHAIOT JerufspaTalvio UWMKIO-} 
rekcaHoula. 

TakuM OOpa30M, B HacToslleH paOoTe ycTaHOBJIeHa BO3MOXKHOCTb IIpHMe=} 
HeHHA OesBOMHOrO cyIbsbaTa Maru B KayecTBe KaTaJM3aTOpa pH AeruApaTalnn | 
BTOPHYHbIX CNHPTOB: WHKJIOreKCaHOJla, WHKJIONeHTaHOa, MeHTaHOa-2 HW Mpo=} 
naHoma-2. JleruqpaTauva yKa3aHHbIX CNMPTOB NpOXOAUT NpakTuYyecKH HalleNo 
pH Temnepatype oKosio 400° u mogaue ux c OObeMHOH cKOpocTbIO 0,2—0,4 

Bespoupiit cyibdbaT MarHus COXpaHAeT CBOIO KaTaJIMTHYeCKYIO AKTHBHOCTE 
Ha NpOTaKeHHH cBbie 500 vac. paOoTb! npu Temmepatype 400° Hu He TpeOyer} 
pereHepauuu. Cynbdar MarHva He cnocoOcTByeT H3OMepH3alluH WMKa Mp} 
WeruspaTauun WAksorekcaHowa. 

BbluvcCeHHble BeMYHHbI Kaxkyulelicad SHeEPprHH aKTHBalMu erusparalluy 
WAKNOreKcaHOwla, WHKJIONCHTaHOa, NeHTaHOJla-2 Mu MponaHosa-2 O1u3KH MEKAY 
co6oH. OTo JaeT OCHOBaHHe Npes*NONaraTb, ITO MOMeKYJbI CHUPTOB OMMHAKOBO 
OPHeHTHPOBaHbI CBOMMM THAPOKCHJIbHbIMH FpylNNaMH MO OTHOLIeHHIO K MOBEpX- 
HOCTH KaTaslM3aTopa. 


Mockoscknit rocyapcTBeHHbIt yHHBepcHTe;r Tlocrynusto 
um. M. B. Jlomonocopa 15 IT 1957 
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XHMHA 


A. H. BAPbILIHHKOBA u A. WH. TATOB 


HATPOBAHHE APOMATHYUECKHX COEJIMHEHHH 
A3SOTHbIM AHIrHAPHAOM NO PAXHKAJIBHOMY MEXAHH3MYy 


(ITpedcmasaeno axademuxom A. B. Tonuuesoim 238 I 1957) 


BnepBbie HHTPOBaHHe HeHACBIINeHHEIX HW apOMATHYeCKHX COeAMHeHMH M0 pa- 
<aJIbBHOMY M€XaHH3My Ha MpHMepe peakUHH C JBYOKHCbIO a30Ta ObIJIO OMCaHO 
mM B 1941 r. (1), a3aTemM 3TO HCCIeMOBaHHe pasBUuTO B paborax 1945—1953 rr, 
). B uux (°) 6bl0 NOKa3aHO, YTO HataIbHOH ONpefensiomel craqueli peaK- 
1 ABJIACTCA MpHCOeHHeHHe MOHOMepa ABYOKHCH a30Ta NO, Mo x-cBA3H, Be- 
lee B KOHCYHOM HTOre K OOpa3z0BaHHIo paluKaJia 


Ar—H+-NO A y 
r 5 so ANT 4 
2<— Nn : (4) 


eBpalleHHA BO3HHKaloleroO paylukasa . Ar ies cNO, NOs, N04, O2 Upu- 
NNO, 

[AT K pa3HOOOpa3HbIM UposyKtTam. Hanpnmep, B cayyuae Gen3ona (%,5) 06- 
3VIOTCA HHTPOOeH30N, n- H M-JHHUTPOSeH30N (70 30%), s-TpHHHTpOOeH30N (0 
%), HUTpOdeHoub! (fo 30%) uw Ap.; xMOpS6eH301 HapsAay c ApyrHMu MpopyK- 
MM JlaeT MHOFO HHTPOMpOH3BOAHbIX MeTaxsOpdeHoa Hu T. A. I1peobnayarousee 
VaAZOBAHHE AHOMAJIbHBIX TpOyKTOB — MOJHHUTPOCOeAHHEHHH HW HHTPOdeHo- 
8 — XapakTepHO JIA HHTPOBaHHA TIO pawuKasIbHOMY MeXaHHSMY. 
Bo3MOXKHOCTbh HHTPOBaHHA TO payuKaJIbHOMY Me€XaHH3MY a3OTHBIM aHru]- 
OM BbIABHIaCb, KOrfa KpOMe ero pacnafla 10 HOHHOMy Tumy (3) 


N20; NO} + NO> (2) 


MM Oba Mpesmonoxwena (7,8), a 3aTeM H WOKa3aHa JuCcouMauMA N,Os Ha 
(UKaJONOAOOHbIe JBYOKHCb HW TpeXOKHCb a30Ta 


N,05 <5 -NO2 + NO3 (3) 


IIpeycraBleHua O paqHKaJIbHOH JMCCOWMAaWHM a30THOTO aHrHApHya M03B0- 
NM HaliTH MeTOJbI yupaBseHHa ero OpicTpol peakivelt c MapadHHaMu H OOna- 
KUTb PA OCOOCHHOCTeH STOO THA HHTPOBaHHA, B YaCTHOCTH TOPMO*KeHHE 
yo6aBok JByOKHCcH asoTa (8). 

UpessplualiHo BbICOKaA AKTHBHOCTb TpexoKucu asoTa NO; B peakIHAX C Ma- 
bunamu (qaxKe Np HH3KHX TeMMepaTypax) 


R—H-+ NO; — R--+- HNO,, (4) 


ABHUTeIbHO Cc NO u NOs, OObaACHAeTCA OOMbWIOH SEKTPODHMbHOCTHIO Hi BbI- 
‘Oli H@HACHIINeHHOCTbIO HeCMapeHHOrO 3vieKTpoHa KucNOpoja O2,N—O’, 
YKHO CUHTATb, TO SIEKTPOPUJIbHOCTH STHX OKHCJIOB OYYT NpONOPUHOH A bHBI 
HCTaHTaM 3JIEKTpOJIMTHYeCKOH JUCCOWMALHH A30THOBATHCTOH, a30THCTOH H 


ITHOH KHCJIOT 
Kyno, >Kuno, >Kuno, (5) 
T17 


a HeHaACbINIeGHHOCTb — KOHCTAHTaAM HX PpaBHOBecHsaA (G NOs 

1) NO + NO; = N20; 

2) NOs + NOzg = N2Oa; 

3) NOs + NOs =2 N20; Ki< K2< Ks 


¥ 


Mcxoya 43 pa3BHTbIX BbIWMe NOOKeHHM, CeOBaIO ORKUaTb OUCH BbICOKO 
AKTHBHOCTH a30THOrO aHrHJpua, CpaBHHTeJIbHO C JBYOKHCbiO a30Ta IIpH HTPC 
BaHHH apOMaTH4YeCKHX COeMHEHU 10 pauKasbHOMy THY. OfwakoO BcseACTBH 
Kpaline Obicrporo HuTpoBpanun N,Os apomaTH4ecKHX coeqMHeHHH B OObI4HE 
YCJIOBUAX M10 HOHHOMY MeXaHH3My MpOyKTOB pauKasbHOU peakuuu OOpasyen 
OTHOCHT€JIbHO MaJlO. 

Hurpopanve MpevMyl\ecTBeHHO M0 pajlMKaJIbHOMY MeXaHH3My yaJlOCb Ocyy 
IeCTBHTb, IpOBOAA Mpollecc NpH NOBbILICHHOM TemMepaType B HeMOJIAPHOH cpey 
we, Yo cnoco6crBoBano FuccounauuH NOs no ypaBHeHHto (3) H NOfaBJAO BOF 
3HHKHOBeHHe HUTPOHHH-KaTHOHa 10 cxeme (2). IIpeoOmaqanue B BbIXOfe pex 
AaKUMH aHOMAJIbHbIX IpOAyKTOB — NOJMHATPOMpOH3SBOHbIX H HATPOMeHOOB,= 
HECMOTpA Ha PpOMaHbI H38ObITOK MCXOQHOrO apOMaTHY¥eCKOrO COeMHEHUSS 
XapakTepu3yeT B3aHMOfeHCTBHe a30THOrO aHIHApHyAa MO paquKaJbHOMY TH 
ny. IIpHBoqumM JjaHHble HEKOTOPbIX OMBITOB. . 

I. K 200 r 6en30na pH Temnepatype OaHH 70° B TeyeHuve 40 MHH. NpHKalibi 
BaJIH pacTBOp 5 r a30THOrO aHrHuypuya B OO MJ YeTHIPeXXOpHCTOrO yruepofal 
Tlocae OTTOHKH B BaKyyMe “acTH peaKUMOHHOM Maccbl ee OOpabaTHIBaIH ONMCala 
HBIM paHee cimoco6om (°). | 

M3peqeHHe pacTBOpoM cob Jamo 0,9 r cmecH HHTpoeHONOB, COCTOABIIM 
B OCHOBHOM H3 2,4-MHUTpOeHOWa; H3 9TOH CMeCH, a TAKKE H3 BbITAKEK PacTBOH 
pOM UeO“H OCTOPOKHOH NeperoHKOH c Mapom nogyyexo no 0,1 r opToHH 
Tpopenoa. M3 nelirpambHoro octaTKa Opi10 BbigeneHO 1,25 r HHTpOOeH3sONa Bl 
1,21 rcmecH AHHHTPOOeH3OVIOB, COCTOABLUCH IIPCHMYIWCCTBEHHO H3 N- HW M-]MHMTY 
poOeH301a; N-H30Mep MOyUaJICA JOBOJIbHO 4NCTHIM (T, na. 163—165°)nocne OfHOF 
KpaTHOM NepeKpHCTaJIu3aluH “3 cuupTa. IIpoBeyenHe peakunu upu O0—20] 
ano OkonO 7,5 r HATpOOeHsOua, 0,5 Fr CMeCH JHHHTpOOeH3ONOB (r1aBHbIM OOP 
30M MeTaH30Mepa) HM TOJIbKO Cile{bl HATPOPeHOMOB. 

II. K 200 ma xnop6en301a mpu 100° npuKanbiBanca pacrBop 5 r asoTHOP 
anrugpuga B OO Ma C2HeCly. Ananoru4Hok O6pa6oTKOH pacTBOpOM COj{bI Bb 
Jeneno 1,4 r %xXHAKOH CMeCH HHTpOxmOpdeHONOB; pH elicTBuM Ha Hee TpH 
100° asoTHOH KucIOTHI yy. Beca 1,4, MOX%KHO MerKO BbIJeIHTb KPHCTaM4eCKHM 
TPHHUTpOMeTaxsopdenon c T. m1. 106—107°. Hefirpanbuni npoxyKt peakuul 
coctTos 43 1,2 r cMecH HHTPOXJIOpOeH30VI0B H OovIee BbICOKOKHMAMLeErO OCTATKAl 
TloqoOuple 2Ke pesybTaTbI aslo HHTPOBaHHe HUTpOGeH3ovIa. 4 

II]. Hurpopanue as0THbIM aHrHpHAOM TOyOJla IpH MOBbILeHHOH TemnepaTy 
pe, moqo6no peaxituy ¢ NO, (°,®), JaBas0 riaBHbIM OOpa3oM MposyKTb! NpeBpalllé 
HMM B OOKOBOH elu (PeHHAHHTpOMeTaH, s:upbI OeH3suNOBOrO cnupTa, SeHsasbyl 
TH) H MOHOHMTPOTOJYONbI C HEOObIIOM NpHMecbioO AMHUTPONpPOUSBOHEIX. Pea 
WHA MpH OObMHOM HJM NOHWKeHHOH Temmepatype MpuBo_usa K OOpas0BaHHK 
MOUTH HCKJIOYHTEIbHO CMCCH MOHO- WH JMHHTPOTOJYONOB; OYHb CHJIbHOe pas 
BeJeHHE TOJYOJIOM HIM 3HAYHTeJIbHbIe MOOABKH NHPHAHHA cHOcO6cTBOBaJIM OOpa: 
30BaHH10 JMHUTPOTOM YONA, PlaBHbIM OOpasom 2,4-n30mepa. B noceqHem cayuas 
HHTpOBaHHe MpoOTekaJlO, 10 CYTH TOBOpA, B «IeOUHOM cpeje». 

PesyIbTaTbI HUTPOBAHMA A3OTHBIM AKPHAPHAOM 10 payuKaJbHOMY MexaHu3Ml 
CXOJHbI C AHHbIMH 10 peakUMU C ABYOKMCbIO a30Ta. Pasyiu4ne B MepBy!0 ouepall 
COCTOHT B TOM, ¥TO peakiuAc NO}, BOSHHKarlomlel pu AuccounMaunu NOs 
MpOTeKaeT BO MHOFO pas ObICTpee, HM B Hee JerkKO BOBeKaeTCA jlaxKe HUTPOOeH 
30/1, BHOMHE YCTOMUMBHIA K jelicTBuIo NO; 4 pH O4eHb AHTeMbHOM Harpe 
Banuu. Araka NO; Ha Tosyou, 10 MOHATHBIM NpHuHHaM, HalpaBsAach TIpeMMy: 
IleCTBEHHOHa &-BOJOPON. OTH pes ybTAaTbI AHANOPMYHbI TaKKe /AHHbIM NO peakiel 
APOMATHYCCKUX COeCAMHEHHM C HagasoTUCTOH KUcTOTO (19,11), pacnazaromelica: 
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JASOBAHHEM cBoOo,HOro PHApOKCHJIa, CXOQHOrO 10 XHMHUECKOMY XapakTepy 
NO; . 


10S —NO—> HOs++NOQ, 


SHAUHTeIbHaA YaCTb HOPMAJIbHbIX MOHO- M AMHHTPOMpousBO_HEIX (HaTIpH- 
Pp, HuTpoOen30Na u 2,4-yuHUTpOTONyoua), BePOATHO, BOSHHKaa MO 4HCTO- 
HW CKPbITO-HOHHOH peakituu, coorBercTrBeHHo c NO; u N.Os (1,22). 
PayukasIbHOe HHTPOBaHHe a30THbIM aHTHAPUAOM HeHacbIIeCHHbIX H apomaTu- 
CKHX CoeMHeHHH HeECOMHEHHO HauHHaeTca C UpHcoe_uHeHua NO; no x-cBa3H. 
OCTeHINHM IIpHMepOM Takoro pOja peakUHH ABIAeTCH HaOsIO,aBlueecsH 
A. Jempsnospm $ (13,14) BosHHKHOBeHHe JMHUTPaTa PIMKONSA: 


(CH3s)2C = C(CH3)2 -+- NOg —> 


O:NO OsN—O O—NO, 


—> (CHs)2 C — C (CHg)2 =, (CHs)xC — C {CHs)s (7) 
2 


HMCCJI€OBaHHbIX HaMH PeaKUHAX NepBHYHOH CTaMeH ABJIACTCA TaKKe BOSHHK- 
IBeHHE Paukasa Tuna (I) (cM. ypaBHeHue (8)). BeweqcTBHe Gobo TeH]eH- 
iH K apOMaTH3allHH STOT pauKasl JerKO JlerHpHpyeTca ABYOKHCbIO a30Ta, 
XCTOAHHO IIPHCyTCTBY1OWleH B Cibepe peakKUHH, B PeHHJIHHTpaT, KOTOpbI Jasiee, 
STECTBEHHO, IIpeBpalllaeTca B (eHOM HW erO HHTpoMpousBoyuple (8, a). Ilapan- 
SIbHO IIPOHCXOAUT UpHCOeHHeEHHe K payuKany (I) MoHOMepa A{ByOKHCH a30Ta 
o6pasoBpanuem ajylyKta (II), ormenmeHue OT KOTOpOro 3eMeHTOB a30THOIt 
ACHOTHI IPHBOAUT K OGpa3s0BaHHIO MOHOHHTpOMpousBoguoro (8, 6) 


INO» 
CgHs +NO~ ——~ ae CgHsONO,—> enoa , xutpodenoan (a) 
= 2 
(1) No, O» H (8) 
NO2 
— HNO, 
Ho Gg NOz (6) 


oylee CJIOXKHOH peaklvei ABJIACTCAH, HANPUMep, BOSHHKHOBeCHHE N-(WUHHTpo- 
SH30JIA, M€XAHH3M KOTOPOrO MOXKHO IIpeCTaBUTb Tak: 


O,NO. H O,NO. JH O.NO. ,H 
H H H H Oz 
°  +N20, +2«NO» ONO: —2HNO; 9 
=o ONO; ———>_ 0,N H SS ( ) 
: NO, NO» 
(1) 


(1) (ill) 


ajukan (1), pearupya c NO, m0 Kucnopoyy, oOpasyer qunutpat (II); mpuco- 
[MHeHHe K Hemy jByx uacTui-NO, no asoTy B nomnomenun 1,4 RaeT aqqyKT 
II), ormpenmenue or KoToporo sjiementos HNOs mpuBoquT K BOSHAKHOBeHHIO 
{palMHUTpoOeHsoa. 

Cnelyer OTMeTHTb, ITO HAG OMaBleecsH HAMM paHee ycKOpeHne peakilHH OeH- 
ia (5) M Apyrux apoMaTHyecKHX yrueBoyopogos (1) c OKucaMH asoTa OT TIpH- 


iis 


CyTCTBHA KUCOpoqa O6A3aHO YaCTHUHO BOSHHKHOBeHHIO Mp 9sTOM,, NO; 
NO, 2s NO} ae 


. ‘\ 
NO+0,—= 0O=N-O0=0) LS Gano = NO ——= 
| = NO,-+-ONO,=—> N,0s => NO} + NOs 


Bo3sMOKHO TakxKe yyacTue B 9TOH peakunu paguKana NO; : 
ON: +0=0220,.N—O—O- 


Tlocrynuno | 
31 VIL 1956 


UHMTHPOBAHHASA JIMTEPATYPA 


1A. YW. Tutos, Jnccepranua, M., 1944*. 2? A. HW. Tutos, )KOX, 16.0 
(1946). “8 A. M. Turos, )KOX? 17,°386 (1947). * Al Tato, KOX, 
(1948))" SUAS Ei To's, JKOX 722591829) 138511952) 5 Ae Turtos, A. H "Ba 
pbhmHuKOoBa, JAH, 91, 1099 (1953); Yen. XM. ,-2 1p 090411952) ena. WU. Tu TOB 
M, K. M.atpe esa, SKOX, 23, 209 (1953). 4% Al VA. Tutos, JAH, 81, 1085 (1951) 
9PAG Vil HOB kOe 18, 473, 534 (1948). LOE Halipenny, heals Robir 
Son; J. ‘Chemy Soc.," 10525-9028)" eRe SBae Hl esto! pe rh. eee Oommen SrOutts nea 
Soc., 1954, 1271... A, H. Tutos, JKOX, 18, 736, 738 (1948). 1% H. f. Jemma 
HOB, Ma6p. tp., M., 1936. 14H. A:-Lempaunos, JAH, Ne 17, 447 (1930). 4 


* Tiucceprauna Obiia mpeycrapyena BOCHHO 
K3auluTe B 1944 r., Ho no ycnoBuam 
BpeMeHH 3allnulaacb B 1944 pr, ‘ 
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Aokaane Akanemun nayk CCCP 
1957. Tom 114, Ne 4 


XHMHA 


Yuen-Koppecnonzent AH CCCP M. WH. KABAYUHHMK u B. A. FHJIAPOB 
OB HMHJJAX KHCJIOT 
WUMAJIK WI ®OC®OPHJI-N-®EHHWJITPHA3EHbI HW WX COJIN 


| Hamu Optio n0Ka3aHo, YTO NOHbIe SPUpbI KAcMOT TpexBaseHTHOrO docdopa 
ynlaioT B peakKuHI0 C (eHHa3sHOM, OOpasya HMUOdocdhater (1-8): 


3 (RO)s3 P + NgCgHs = (RO)s3 P=NC,H, + Ne 


AKUMA c PeHHa3HAOM Obla Mpeqiomwena, Kak XapakTepHad JIA MpOW3BOMHbIX 
Ic<OT TpeXBameHTHOrO dbocdopa (°). 

| IIpeqcrapnsano UHTepec H3yYHTb STY peakUMio c COMAMH AMaNKUNocHuTOR, 
OTOPbIX, Cy MO MHOrHM JaHHbiM, (ocdbop TpexBavieuTeH (4). Mbt Hai, YTO 
MOHbIe THankKUMochuTH! c tbeHuMa3suJOM He pearupyioT; couM AvanKusdoc- 
TOB (TPHSTHJaMMOHHeBbIe H HaTpHesBble), HampoOTuB, rmaKO BCTYNaloT B 
AKIO, OOpasya comH AMaiKu-N-denumpochopumtpuasenoB (1), u3 Ko- 
IbIX MOPKHO BHIJCIHTb CBOOOAHbIe AMamkudochopus-N -benusrpuasenpr (11) — 
eACTaBuTemH HOBOrO KJlacca (pocopa3s0THcTHIX coeqMHeHHH: 


RO, =e ROY ae 3 HCI 
Dis —— ONa +. N3sC,gH; Sa wed di N — N=NCG,H; = 
RO RO ; 
OH O 
ROG. 7 RO. Y 
: ae ee hy ANC TL \P— N = N —NHCGsH. 
| ROZ RO 


II 


O6pa30BaHne comeli TpuaseHOB B peakKUMH come TuanKuNocpuTos c Penus- 
4JIOM MOXKET CJIYKUTb MOATBEpXACHHeM BbICKaSaHHOrO paHee MpeANOOReHHA 
oOpa30BaHuu TpHa3seHos III B ka4yecTBe NpOMeKYyTOUHbIX NPOMYKTOB B pe- 
HHH TpvamkKuadpocburos c deHHnasujom (?) 


~ {(RO)3P + NaCoHs > [(RO)3 P = N —|N = NC,H]l+(RO)sP=NCiHs + No. 
Ill 


Peaxuua c cdbeHusasHqOM TpoTeKaeT MO HemoyeeHHOH 9eKTPOHHOM ape 
chopa; B 9TOM CMbICJIe OHA aHaMOrM4Ha peakUuH c cepot. Oyuako B cwyyae 
HM1a3Hjja HATPHEBbIe COJIM PearupyloT 3HaYHTebHO ObICTpee, YM TPH9THJI- 
MOHMeBbIe. Takoro pa3JiHuvA B peakUMH C cepol He HaOmrogaetcsa (°). 
Harpuespie comu AvasmkunpocpopusiTpHaseHoB — KpucTaMyecKHe Belle- 
3A CBETJIO-2*KEJITOrO WBeTa, He THAPOMM3yIOUNeCA Baro BO3sAyXa, PacTBO- 
MbIe B HEKOTOPbIX OPraHHYeCKHX PaCTBOPHTeMAX HW B BOe (BOMUbIeC PacTBOpbI 
A CTOAHHM pasJiaralorcs); TIpH MWlaBJIeHHM paswlaratorca C BbIAeeHHeM asoTa. 
M UMeIOT BeposTHO cTpoeHue I, B koTOpom Na’-KoH HaxoguTca y KUCOpoga. 
IXOJ[bI H KOHCTAHTbI 9STHX come MpHBeenbl B Tabs. |. 
(3 TpusTHaMMOHHeEBbIX CONE CBOOOAHbIC TpHa3eHbl BbIAeAIOTCA OTTOHKOM 
{9TUIAaMHHa B BakyyMe (Mero, A), a H3 HaTpHeBbIX comel — JleHcCTBHeM CO- 
40H KUCJIOTbI B BOJHOM pacTBOpe HH paccCuHTaHHOrO KOMYeCcTBa yKCYCHO 
SOTbI B 9PHpPHOM pactBope (meToy Bb). 
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BpIxoObl, CBOMCTBA H PeSYJIbTAaTbl aHaH30B AuanKHIdochopus-N- ~penua 
TpHaseHOB MIpHBeseHb! B TaOw. 2. 


Ta6auna 1 
* Harpuessie COMM BHamkusmpocpopusTpHaseHoB 
ONa’ 


(RO)2P = N = N =S NC,H; 1 


3s C, % H, % 
R 3 T. na., °C (He ucnp.) 
3 Haliz. BbIY. | Haliz. BBId. 
Q 
43,08 5,54 
C3H; 62,8 147 ,5—148,5 43, 5,44 
ASi 24 5,39 
C3H, 32,5 142,0—142,5 aoe | ere eee 
u-C3H, 47,8 142 ,0—143 ,0 — —- — — 
49,89 6,74 
C4Hg 46,7 145 ,O—146,0 6,94 


Jiumerus-, WuaTUI- MU AMu30Mponumdbochopua N-dbennaTpua3seHbl — KpHcrTa. 
JMYeCKHe BelllecTBa, pagsaralolulvecd pH TwlaBJIeHHH C BbIJeeHHeM a3OT 


Ta6nuna 
J\nankusidhocpopusTpHa3seHbl 
f. 
(RO)2P—N=N—NHC,H; 


7 3e O Cs % H, °% co. 
R ge S s 
Ss 8 a Hafli. | Bp. | Hafiz. | Boro. | Hafiz. | Bard. 
—Q & 

94,5—| 41,90 0,09 13544 
CHs A 24,0 41 ,93 one NBY by4 

95,0 | 42,04 S83) ily seoho) 

83,0—| 46,96 6,32 14,64 
C3H; A 38,6 46,70 6,22 POW 

83,0) | 44,02 ES: USS) 

84,0— 
B Bil tf 
85,0 

64,0—| 50,66 tLe 14 , 38} 
u-C3H, A Avie 50553 TROe: 10,87 

65,0 | 50,64 7,08 10,98 

26,3 

53,02 AS 9,38 | 
C,H, B  190,,0%*| — 03,67 7,67 19,94 | 
53, 64 7,74 Deal 


* B pacuere Ha yuanKkuhochur. 
** B pacuere Ha HaTpHeBylo comb dbocdopumTpuasena. 


OHH pacTBOpHMbI B OONDIIMHCTBe OpraHvuecKHX pacTBOpuTeNeli UH He pacTE 
PHMbI B Bose. Crpoenve jManKkusmdocopus-N-denusTpuasenos oTBeuaef, 
BepoaTHO, dopmyste II, Tak KaK H3 BO3MOMKHbIX TayTOMepHBIX (opm: 


OH O 9) 
VA WA ‘| 
(RO), P = N— N = NCG,H, = (RO), P— NH — N = NG,H; = (RO), pi N=N— NCGHE 
IL 
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lecTBO copmysb! I] omKHO OONaqaTb HAMMeHDIUHMH KUCJIOTHBIMH CBOII- 
AMH, MU, C/EOBATeMbHO, PABHOBECHE JOKHO ObITh CABHHYTO B CTOPOHY ITOH 
MBI (°). OTH BellecTBa He OOaqaloT OCHOBHBIMH cBOlicTBaMH (He OOpa3yror 
‘PaTOB WIM XJOpruApaToB) HW 9THM Pe3KO OTIHMUAIOTCA OT #pHaseHoR THA 
=N — NHAr. 

UTo #e KacaeTCA KUCOTHBIX CBOlicTB, TO AHankKUspocopua-N -enuTpna- 
bl PaCTBOPHMbI B pacTBOpaXx WleOuel, OOpasysa COM, HeHTHUHBIe c commu LI, 
[YYCHHBIMH W3 AMaiKupochurow u denuasuya. U3 pacrBopos conel cBo- 
(HbIC TPHAa3eCHbI JErKO BbIJeAIOTCA TIpH MOAKHCICHHH CONAHOM KUCOTOH. 
Ilo-Buqumomy, quankundochbopua-N-ennsitpuasexbl ABIAIOTCA Gomee CHub- 
MM KHCJIOTAMH, YM AHaAIKHMPOCpuTbl. ITO cylefyeT 3 Toro (pakTa, YTO peak- 


I WusTHIocHuTa c PeHHasHAOM B IPHCyTCTBUM KaTaJIHTHYeCKHX KOMMUeCTB 
cOroATa He TpOXxosuT. 


OKCHEPHMECHTAABHAA WacTh 


Hatpuesreconau Auankuamochbopua-N-hbenuarTpu- 
€HOB (I) nozyuenbl NpH AoOaBeHnu cbeHHasHya NO KallAM K [MadKYI- 
puty Hatpva B sdupe. Ilpu stom HaOmoganocb pasorpeBanHve peaKkMOH- 
i CMECH,M OKpacKa pacTBopa CTaHOBUaCb CBeTIO-Gypoit. Vepes cyTKU SdupubIE 
TBOpbl HaTpWeBbIX COeH B Cly¥ae WUNpONH- UNH WHOyTHAdochopuATpHU- 
HOB yllapuiBauiuCcb B Bakyyme. B caryuae QUSTHA- HIM AuHsONponudocdhopus- 
ia3eHOB TIpH WoOaBmeHnu dennasuga Na-coun Auankumdocduta B sdupe, 
Mala OOpasyeTca FOMOreHHbIi pacTBop, H3 KOTOporo uepes 1—2 yaca BbI- 
JaeT OCayOK HaTpHeBOH COs. 

Ilpumep. Harpuvespaa comb yuatumbochopun-N-penustpuasena 0- 
qeHa u3 13,8 r (0,1 Mona) ausTHndocduta, 2,3 r (0,1 Mona) HaTpHa u 
1,9r (0,1 mona) benunasufa B 30 Ma actupa. BrimaBmime KpucTaJJbI OTAeNeHEI, 
OMBITEI ScupoM; Bec 19,2 r (68,5%; T. mm. 145,0—145,5°). Comb ounmanacb 
DEOC aK CHEM NeTposeHHbIM S*PUupoM (T. Kum. 37—62°) u3 cyxoro xmopodopma. 
a pacTBOpHMa B CIHpTe, AMOKCaHe, Boje (pacTBOp HMeeT IeOUHYIO peakHid), 
yAUeM OeH3O/Ie, HepacTBOpHMa B TeTpoweliHom adupe. 

Harpuespie comm AHnponus- 4 WHusonponusdochopusTpHasHHOB OUMMLAasIHCb 
aANOrM4HO. HatTpveBaad cob YuOyTumochopua-N-denustTpuaseHa NepeKpH- 
IIH3OBaHa H3 NMeTpomeHHoro supa. 

Tlonyweuune cBo60RHHX ANanKunamhocmopua-N-he- 
imTpuHaseuos (Il) Metog A (Wepe3 TPHOTHAAMMOH EH 
BIE COMH AHankuahocduros). Ilpu qoOaBnenuu penusasufa 
cMecH JMaikumbochbuTra HW TpH3ITHMaMMHa BUMMBIX H3MeHeHHI He HaOJHO- 
atca. JIvUIb B Cyyae AuMeTHMochuta mpoTeKkaeT OypHaa peaklHA (Yepes 
-10 MuH. Toce caMBaHHaA peareuTos). Ilostomy denusasuq WoOaBAICA LO 
IAM K pacTBopy AuMeTumocputTa Hu TpHSTHaMHHa B adupe. Ilocie croaHua 
revenue 1—2 cyTok JeTyuHe MpOAyKTbl yaAucb B BaKyyMe. 

Humetuahochdopua-N-hbeuuatpuaszen nonyyenus 2,2 r 
02 mona) qumerusmpocpura, 2,0 r (0,02 Moma) tTpusTHamMHHa B 5 Ma ac. 
upa u 2,4 r (0,02 mona) benunasuga. Kpucranamueckni OcTaTOK, NOJLyYeHHbIM 
cle yasleHHA JeTYYHX NpOyKTOB, OTKUMaJICA Ha NOPHCTOM NwacTHHKe. 
ynyueHo 1,4 r (30,4% ) GecliBeTHbIX KpHcTas0B B Popme urs. BetllecTBo BbI- 
KMBAOCb TeTpOseHHbIM a:pupoM u3 xopodopma. IIpu ompeseswenuu Temme- 
TYpbl 1aBeHHA KanHJIAp C BeUleCTBOM Obl ONyUeH B CepHylo KHCJOTY, 
rperyio yo 90°. 

Tusatunhbochbopua-N-peuuatpuasen nonyyen us 4,1 r (0,03 
ma) quatumbocbura, 3,0 r (0,03 Mona) TpuaTHnamuna u 3,6 r (0,03 mona) 
Hunasuga. Kpuctanabl oMKHMasHCcb Ha NopucTol maacrunKe (3,0 r 50% ); 
nt. 81—83°. [locne qByx Nepeocaxk eH NerposeHbiM 9c:pupoM us XMOpodop- 

HouyueHoO 4ucTOe BelllecTBO — OeCIIBeETHbIe MATHYTOJIbHbIC NaCTHHKH, pac- 
opuMble B aPupe, cuupTe, BOAHOM pacTBOpe eAKOrO KasH, HepacTBOpHMble 
Bole, BOAHOM pacTBope NoTaiia WH MeTposeliHom sdupe. 
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Munusonponuahbochbopua-N-henuatpuasen nonyyer 
3,3 r (0,02 moun) qunsonponuabocpura, 2,0 r (0,02 mona) TpveTHiamy 
W 2,4r (0,02 mons) deHusmasuga. MacnooOpa3Hbli OCTaTOK yaslocb 3aKpHCTasa 
30BaTb UaCTHYHBIM’ KcMapeHveM pacTBopa B MeTposeHHom adpupe u oyncry 
nepekpuctasH3alivel “3 xopotbopMa Ip HclapeHuw Hay NapapwHoM. 

Merog 5B. Spupupie pacrBopbl HaTpHeBbIX coseH AuamkKuNpochopusr] 
(eHHJITPHaseHOB yllapvBalHcb B BakyyMe, OCTaTOK PpaCTBOPAJICA B Boe, 
TIPHMecH 9KCTPparupoBasucb GeH3010M. CBoOosHble PocopHJITpvaseHb! BbIJeL 
JIMCb TIOJKUCeHHeM pa30OaBeHHOH COJIMHOM KMCIOTOH JO caOo KMCHON FE 
aKWHA MO KOHYO. 

Mu6yrunhbochopua-N-pexuatTpuasenu nonyyen u3 1,340 
Na-conu ju6ytunbochopun-N-penustpuasena u 0,247 r meqAHOH yKcycH 
KMCJIOTbI (9KBUMOJAPHbIe KOMYeCTBa) B 8 Mi 9pupa. BoimaBwiA ocafoK al 
TaTa HaTpua oTJeeH Yepes 4 4aca; sup HW MeTyYHe NPWMecH yfaJIeHbI BB 
KyyMe (moq KoHel 2 mM, 40°). Ilonyaeno 1,128 r rycroH# *xHAKOCTH CBeTIO-O 
poro upeta; n® 1,5220; pacrBopuMa B OpraHHuecKHx PacTBOPHTeAX, HepactB 


puMa B Boje. 


Vuctuty?T 3eMeHTOOpraHuyecKHx coeqHHeHHh Tocrynnso 
Akajemuu HayK CCCP 28 II 1957 — 


UMTHPOBAHHAS JIMTEPATYPA 


1M.W.Ka6auunuk, B.A.T uanpos, JAH, 96, 991 (1954); *M.H. Kaoa 
Huk,B.A. Tl uaapos, JAH, 106, 473(1956).?M.W.K a6aunuk,B.A.T unapo 
H3s. AH CCCP, OXH, 1956, 790; B. A. Tuasapos, Tp. 1-4 konep. xHMHH 
NpHMeHeHuio choctbopopranuyeckux coequHenud, M3g. AH CCCP, 1957, crp. 275.4A. E. A 
6 y 308, C6opH. ped. 6 Mengzeneesckoro cbesaa, u. 2, Xapbkos, 1932, crp. 124.5O. Fos 
Acta Chem. Scandinavica, 1, 8 (1947). -®°M.W.Ka6auuuk, JAH, 83, 407 (1952). 
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Aoraane Akagemunu nayr CCCP 
1957. Tom 114, N 4 


XHMHA 


H. C. KO3JIOB u O. K. KOSbBMHHbIX 


KATAJIATHYECKHA CHHTE3 MAPA-, HATPO-, AMHHO- 
H CYJIbbAMUAONPOM3BOJIHbIX 2-PEHWJIXHHOJIMHA 
MW 2-®EHWJI-5,6-BEH3OXHHOJIMHA 


) (IIpedcmaeaeno axademuxom A. A. Baaanduneim 1 IIT 1957) 


AvTpo- 4 aMuHompousBoguble 2-penuaxuHomMHa u 2-tbenun-5,6-OeH30xHHO- 
a ONMCaHbI B IMTepatype (**) B Bue CNMHMYHBIX Mpeycraputeneli, a cyb- 
AOMpOusBOAHbIe STOFO pla B JIMTepaType He paccMaTpuBasmucb. Tem He 
€€, H3BECTHO 3HaUHTeMbHOe AHTHOAKTepHaIbHOe JeHCTBHE HEKOTOPbIX aMH- 
(*) u cybcamugos (4,5) xuHouMHOBOrO pxAja. 

ia NOyueHuA HATPOMpOUsBORHEIX 2-cbeHHMXHHOMMHA Hamu Obl TpHMeHeH 
SCTHBIM ~MeToy (®*°) coBMecTHOM KaTamuTHYecKOH KOHJeHcalMH alleTumena 
POMaATHYeCKHMH AMHHAMH HM apOMaTHYeCKHMH asIbyerHyamu, mocpesxcTBom 
oporo CHHTesHpoOBaHb! BeulecTBa I—III (ra6a. 1). B peaxuuio KoH,eHcauuu 


Ta6nunma 1 


| e 
“ Pt naaru- 
Bpryucseno (%) Hafigeuo (%) 3 BaTGn es 
is} 
Bemlectso, ero sMnupHuecKkan O o 
cbopmywa * = 
5 (e H N Cc H N 5 B & 
. fia] o 
Ee & (*2) to 
6-meToKcH-2- (4-1 TpodbeHus)- 156—157| 68,56} 4,34 | 9,99 | 68,54] 4,54] 9,93/222—224) 20,11) 19, 94 
XHHOJIHH (pa3i.) 
Ci6H1,0,Nz 68,67| 4,44 | 10,12 19,96 
6-3ToKcH-2-(4!-HuTpodenun)-xHHO- |140—141] 69,37] 4,79] 9,51 | 69,43} 4,66} 9,64/187—188} 19,65] 19,57 
TH,,O N 69,41] 4,94] 9,33 19,50 
C : ; 5 ; 
9-(4t-uurpodbenus)-5,6-Gexsoxnno- | 196,5—| 75,98| 4,02] 9,32 | 76,48] 4,21] 9,52/142—143] 19,34] 19,30 
HH 197 
Ci,H,20,Ne 103, I) TAPP) TS) I8I 19,13 
6-meTokcu-2-(41-amunodenun)-xuH- |220—221| 76,77) 5,63 |41,19 | 76,70) 5,66 | 11,12/189—190] 21,44) 21,42 
HOJIHH (pa3Ji.) 
Ci 9H ,ONe 76,99) 5,85] 441,44 2A,28 
6-aToKcH-2-(41-amuHodenu)-xHHO- |188—189] 77,24) 6,10 10,59 | 77,47) 6,03 | 10,57 ee 20,79} 20,56 
pasa. 
C,,H,,ON, 77,48] 6,32} 10,88 20,69 
2-(41-amuHoenus)-5,6-GensoxuHo- |218—214] 84,44] 5,22 [10,36 | 84,51) 5,29] 10,37)181—182] 20,53} 20,38 
C,H; 84,59] 5,49 | 10,26 20,24 


pumMeuaunue. Temnepatypa nmaBsieHHa aneTHmbHbIx MpousBOAHBIx: IV — 234—236°, V — 229°, VI— 
te. 


M BBOJHIMCb N-HATPOOeH3aIbAeruy WH apOMaTHYeCKHe AMHHbI: N-aHH3HAuH, 
HeTHAMH u 2-HaprunamuH. Ilosyyennbie HATpOcoeqMHeHHA HaMH TIpeBpa- 
Cb B @MHHbI OObIUHBIMM MeTOJaMH BOCCTaHOBJIeHHA, IpM4YeM BbIJeJIeCHbI 
ecrna IV—VI (ra6n. 1). 3 nomyueHHprx aMMHOB OblI CHHTe3HpoBaH pxAT 
pamuonpousBoguEIx 2-penuixuHomuHa u 2-cennu-5,6-OeH3s0xnHOMMHAa 
quHenua VII—XXX, Ta6n. 2) nyTem KOHJeHCallMu B Cpeye NMpPUAMHa NOy- 
IbIX HAMM AMMHOB C XJOPAHTHApPHaMH PasJMYHbIX CyJMbPOKUCIOT: OeH3OVI- 
POXIOPHAOM, P-IMPUAUHCYAbpOXOPHAOM, N-MeTOKCHOEHSOVICYbPOXJOpH- 


RH, +. 144, Ne 4 ves 


JOM, M-HUTPOSeH30MCybOXIOPUAOM, M- H N-alleTHMAMMHOOeHSONICYAbOXM 
puyaMu. E 

Bce nepeyvesienupre coequnenua (I—XXX, Ta6n. 1 u 2) B auTepaType 
ONHCaHBI. cae 


Taoauna 2 
A | B B 
BR & & 
= = = 
v 2 ° = Oo Q 
R 5 seam heey es = Pee a ee 5 ° x |e 
i=¢ re 5 
(3) : A ¢ © G 4 (3) FS 
Stool: Bp fy Bp] Wt ioe aaa 
or (-*) < Or * L = Ot i] 
2 eG Zz Zz 4 a Zz os S a Zz 
WAS 
| | VII |222—223] 7,17 | 7,88 | VIII |206—207| 6,92 | 7,05 | IX  |229—230) 6,82 | 6,1 
7,44 6,91 6, 
Wi 
WAS 
hye x |204—295]10.73 |10,63 | x1 | 2t5— {10,36 [10,28] xm | 244 {10,24 {40, 
Ne 10,67 245,5 10,44 (passt.) 40, 
N 
AN E 
XIII |4182—183] 6,66 | 6,45 | XIV |232—233] 6,44 | 6,88 | XV 229-230] 6,36 | 6, 
| | 6,37 6,23 6! 
SN 
OCH, 
fe) 
eAC a 
| XVI |179—180] 9,65 | 9,50 | XVII |206—207| 9,34 | 9,37 | XVIII |228—229] 9,22 | 9,1 
| 9,76 9,53 9, 
SF 
H 
Uc ; 
| | XIX /213—214] 9,39 | 9,43 | xx {209-2411 9,10 | 8,79} XXI | 250 | 8,98 | 9,2 
9,48 8,92 (pasJ.) 98 
SA 
ay 
| | XXII 243-244] 9,39 | 9,28 | XXIII |227—228] 9,10 | 9,38 | XXIV |2ts—216] 8,98 | 8,7 
NON 9,10 9,37 a 
NHCOCH, 
WAV Ai 
XXV_ |225—226/40,36 |10,51 | XXVI |214—242110,17 | 9,94 |*XXVII |254—255] 9,87 {10,0 
| | 40,34 40,00 10,06 
Ws 
NaN 
| | XXVIII]255—257|10,36 |10,28 | XXIX |226—227|10,17 |10,37 | XxX |225—227| 9,87 | 9,6 
Sas (Pas. ) 10,40 10,39 9, 85 
3 4 


TIpumeuaunue. Ina VIII, XI, XV uw XVI Spy» COOTBeTCTBeHHO, 7,92; 7,90; 7,27 u 7,369 


Suattg 7,783 7,98; 7,54 a 7,57%. 


CH,O NH—SO,—R C,H,O NH—SO,—R 
‘ai NANOS Vi NE B: NNT a 
: A ing iar er ais, 
NING N\A WANE Ne 
N Ni 
/\ 
B: | NH—SO,R—R 
OIG) fos 
Season 
N 


B nacrosme paOore Ham yjamocb 3HauMTeNbHO YCOBEPIICHCTBOBaTb MpeZ 
JoxenHbIM pasee H. C. Kossospim ('°, ) meroy cuntesa 2-cenun-1pou3sBo,Hbh 


XMHOJIMHA, UCXONA U3 alleTuuieHa, apOMaTHUeCKUX AMMHOB UH aJlbyleruyoB. Cyn 


HOCTb MeTOJja 3aKJIKOUAeETCA B TOM, UTO CMeCb NepBHUHOrO apOMaTHyecKOro 4MUA 


786 


P-MOJI.) C APOMATHYCCKHM asberHOM (1 r-MOou.) B IpHcyTcTBHM KaTaiHMsaTopa 
cbIMaAeTCH AlleTHIEHOM. CorslacHO HallMM Ipe/cTaBsJIeHHAM O MeXaHH3Me pe- 
MM, MOJIOBHHHOe KOJIMYECTBO apOMaTHYecKoro amuHa (1 r-Mou.), B3avMojeli- 
syH C APOMATHYECKHM aJIbervOM, OOpasyer wiMdpoBo ocHOBaHue; [pyran 
MOBMHA STOO Ke apOMaTHYeECKOFO aMHHa, B3aMMOJelCTByA Cc alleTHIeHOM, 
Da3syeT COOTBETCTBYIOMLEe MOHOSTHJIHACHOBOe OCHOBAHHe. SaTeM NOMyIMBUIHe- 
OCHOBaHHA B3aHMOJeHCTByIOT pyr Cc ApyroM, oOpa3ya mpomMexyTOUHbIii 
OMYKT, KOTOPbIM B OAHOM cuIyyae Obi BbIeeH H ObIIO yCTaHOBJeHO ero 
D0eHHe (17). Macca, B KOTOpOH OOpas0BaJICA IPOMEKYTOUHBIM MpOyKT, asee 
WBepraercaA WHKIH3alHH TepPMHYeECKHM MeTOJOM HIM HarpeBaHnem c 10% cona- 
M KMCIOTOM, H IpOMexKYyTOUHbIM MpOkyKT MpeBpawiaetcn B 2-cbeHuAMpoUsBOL- 
i@ XHHOJIMHOBOrO psxja. 
B npakTuke NpoBeseHHaA MOAOOHbIX CHHTe30OB HAMM ObIIO OOHapy Keno, 4TO 
Bce apOMaTHYecKHe AMHHbI OAHHAKOBO AKTHBHO pearupyloT C alleTHJIeHOM — 
MOolee AKTHBHbIM OKa3aJICA aHHIMH. OOpa3syeMoe aHHJIMHOM HM alleTHeHOM 
HOSTHJIMJCHAHHIHHOBOe OCHOBaHHe HaHOowlee SHEPrHyYHO B3aHMOselcTByer 
M HJIM HHbIM IWH(PoBbiIM OCHOBaHHeM, a OOpa3syIOWHUCA MpOMeKYTOUHbI Mpo- 
KT OOlalaer GOMbILIOM CNOCOOHOCTbIO K LWHKJIM3alNHH B XHHOJIHHOBOe OCHOBaHHe. 
-XOJ\A H3 STOFO, MbI paspaOoTasH HOBY!O Me€TOAUKy CHHTe3a (PeCHHJIXHHOJIHHOBbIX 
HOBaHHH, a HMCHHO: NMOyYHB wHudPpoBo OCHOBaHHe u3 sIOOCrO apomaTuue- 
oro aJibyervfa WM apOMaTHYecKOorO aMHHa, Mbl O0aBIAIH K  HeMy 
BUMOJI€KYJIAPHOe KOJIMYECTBO aHHWJIHHa, H MOJYYeHHY!O peaKIMMOHHY!O Maccy 
IIpucyTcTBHH KaTaslu3aTOpa HacbillalW alleTHeHOM. SamMeHa NOMOBHHHOTO 
JIMYECTBA apOMATHYeCKOrO aMHHa Ha aHHJIHH JesaeT CHHTeSbI (eHUJIXHHOJH- 
BbIX OCHOBAaHHH ellje Oosee JOCTYMHBIMH, YBeJIMYMBaeT BbIXO MpOAyktTa u NOZ- 
sp2KjaeT Ipexkuuve mpegcrapnenua H. C. Kosnopa (*%,"*) 0 MexaHH3Me 
AX CHHTeE3OB. Orcioga peaKUHH CHHTe3a HATPOMpOM3BOMHbIX 2-PeHUJIXMHOMMHA 
5,6-6eH30XHHOJIHHa MMefOT cCJIeqyIOWMH MeXaHH3M: 


R NO, R NO» 
Sa. AS WS YNSE 
tate elk of) cee) BA at ler 
a SHEN Va ‘ 
ee NH, ocH’ aN 
I 
om CH==CH 
LHe soarscnae! | 
Sens N=CH—CH, 
I 
Cina 
| Na i 
y, Re 
NO, 2 
R a VAU SA Va ~~ 
VAS cH f ae ae ee 0 ue aH 
| i { | |e } 
i+ti—> | | CH—\ / a yas ne 
SWANS YA 2 


OnucaHue METOAUKH 


Hurponpouspoqunie 2-penwIxHHOMHa NMONyYaNHCh MO CiieAyiOUleH MeTO- 
xe, Buauae v3 apoMaTHuecKoro aMHHa H N-HUTpOOeHsaNbUervfa, BSsITbIX 
IKBUMOJCKYIAPHbIX OTHOWeCHUAX, B CIMPTOBbIX PacTBOpax Np a ae 
qy4asocb 1iMdpoBo OCHOBaHMe B BUC KPHCTAaJJIMYeCKOTO mpoytyKta. K ocno 
auio Iluddba, pacTBopenHomy B ToNyoue, OOaBsIANOCb eee 
ymuecTBO aHWIMHa KaTasu3aTop — CcyJieMa (8 KowuyectBe 10% oT oOnlel 
ccbl), H CMeCb Hacbllllaslacb alleTHJIeHOM 15—20 uac. pH HarpeBaHHu He es 
ri 6ane wo 80—90°. B kone HacbIleHuAd K Macce joOaBsAacb Bie ae a 
HOH KUCHOTBI H cimpta (B oHOMeHHH | : 2), M Macca HarpeBaylach : : 8 
8 7 


BOAMHOM Sane. TomyouoBplit coi cMBasca, a CHMPTOBbI pacTBop NMocag} 
OXJAKICHHA BbILCIA KPUCTAINMYECKH OCaOK COJIAHOKUCION COuIM MpOLyKTayy 
KOTOpbIi OTAeMAIICA, OUMMAICH KpUCTanMsalMel W3 CIMpTa MH pacTBOpsAJICHl 
B nuphauue. upuqumtnepeBolus MpOyKT M3 COM B OCHOBaHHe, KOTOPOe 3aTe} | 
KPMCTAaWIM3OBasl0Cb 43 alleTOHa HIM MMpuAuHa. Bpixof YdcTOrO HUTPOOCHOBAHNsy 
cocTaByiaa He meHee 50—60%. BoccraHoBsleHHe HHTPOMNpOW3SBOAHbIX B aMHHC 
TIpOW3BOAHbIe 2-PeCHUJIXMHOMMHA BeJOCb OJIOBOM B KOHL. COIHHOH KUCIOTE} 
¢ JOOaBseHveM HeOO.bIUOrO KOMMYeCTBA CIIMpTa M0 Mepe sarycrenua cmecu. Bog 
cTaHOBJIeHHe Npoucxoyuso B Teyenue 10—15 yac. MpH HarpeBaHun Ha BONAHOM| 
6aHe. 3aTem Macca HelTpamH30Balacb KOH. pacTBOPOM ef{KOroO HaTpa, OCajo 
OTICNAJICA, BbICYLIMBaJICA, H MpOMyKT SKCTParupoBaJIcA alleTOHOM B alllapaTe} 
Coxcurera. [Ipoxykr ounllasica KpicTamnsalueH us alleToHa WIM NMpHAMHal) 
Cyabppamubl Nomyyasucb 10 MeTO{uKe, OMMcaHHOH B AUTepaType (*°,%)i 
Xopanruspuye cybtbOKMCAOT CHHTe3HPOBaIHCb TO MeTOJaM, OMMCaHHBIM} 
B suTepatype (1%), 
Tlonyyennpie HuTpocybpamugpr (XVI—XVIII) nwamu ObiiM mepeBeyeHt 
B AMMHOMPOMSBOAHbIe BOCCTAHOBJICHHEM XKEJIE3OM B JIeQAHOM yKCYCHOM KHCMOTE)} 
MpHueM Obl MomyYeHbI BelllecTBa, COBepIeHHO HJeHTHUHbIe COe{MHeHMAM| 
XXV—X XVII, kotoppie Oblmv B CBOIO OYepeb NOMYUEHBI PHAPOMMZOM alleTHIF 
aMuHocybdamuyowp (XIX—XXI). Oror daxT cBuseTebCTByeT O TpaBHJb 
HOCTH IipeqmomaraeMoro CTpoeHHa CysIbd~aMuyoB. 


MomoToBckul rocyapcTBeHHbId YyHHBepCHTeT Ilocrymusio 
um. A. M. Toppxoro 26 II 1957 
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XHMHA 


O. Tl. KO3bMHHA, B. WH. KYPJISHKHHA u E*H. MATBEEBA 


OKMCJIMTEJIBHBIM PACHA], IOMPOB LWEJIWJIIOJIO3bI 


([Tpedcmaeaeno akademuxom B. A. Kapeuneim 28 XI 1956) 


OPUpPHI LeNIOO3bI B BU e IICHOK, NOKppITHlt u APYrHX H3Aeuii Noy BAUAHHeM 
Mocdepbl 1 HarpeBaHWA TepHAIOT S/laCTHYHOCTh H Me€XaHWYeCKYI0 IIpOvHOcTD, 
O-CBA3aHO C AKTHBHOU POJIblo KHCOpoga (14). B sro craTbe cooOmaoresd He- 
TOPbI€ PeSyJIbTATh! UCCACAOBAHHM OKUCTEHUA SPHPOB LeMMIOMOSHI MOeK JAP - 
IM KHCJIOPOOM. 

QPUPh! WeIJIOO3bI H WeJVJHO03a, H3 KOTOpO!t OU ObIM NpPHrOTOB/eHBI, Ha- 
y€BaJIUCb (HE BbILIe 200°) B cocyye c NOpHCTbIM HOM B TOKe BO3Ayxa, KUCJOpo- 
fla HW uHepTHCro rasa. Jia yuera norsio- 


F 
a E Ile€HHA KUCMOpOfa OKHCIeHve 3ScPHpoOB 
fe 
24 Mis 
20 80 
16 
60 
£2 S 
40 
06 
4 20 
0 abe ee ee ee eee 
i? 4 6 8 0 12 {4 ae. U] / 2 i 4 5 vae. 
Puce. 4 Puc. 2 


ic. 1. TepMOOKMCHUTeIbHBIM pacnan s@upoB wemsonosp: J u J’ — xapaktepucTuyeckas 
ABKOCTH aleTHILENIONOSbI pH 200° (J — B azote, J’ — B Kucmopoge); [J u JI’ — To Ke Mpu 
140° (JJ —B azote, //’ —B kucnopose) 


uc. 2. CKopocTb NOPsOM[eHHA KHCMOPOAa MPH OKUMCCHHM STHJIeJIOIO3bI pH 130° (Ha 1,5 rT 
9TH UIE JJIIOIO3bI) 


DOBOAMOCb B 3AMKHYTOM CHCTeMe C BHYTPeHHel WupKysalMel ras0B yepes No- 
IOTHTEIH C HeIbIO OUHCTKH KHCMOpOfa OT MeTYIAX MpOAyKTOB peakUHH. 

STH OMBbITHI NOTBepxKAaloT, YTO MpwMynHa TepMuyecKoro pacnaja spPHpoB 
SIIJIONOSbI KPOeTCA B OKUCICHHH HX KHCTOpOom (puc. 1). 

O cKopocTu Mu cTeneHH ecTpyKUMH MOXKHO CYAUTb Kak TO H3MCHEHHIO ByI3- 
OCTH PacTBOPOB S*PHPOB WesMMIONOSbI, TaK HU MO KONMYeCTBY MOMPIOWeHHOrO 
AcmOpoya U JeTyuHx MpoxyKTow oKucenua. [lornomenue Kucmopoya OOBINHO 
apaKTepusyeTCA MHTerpasbHoro THMa KpuBbIMM (puc. 2). 

Jina peakUMH OKMCeHHA SPHPOB UWeMIOMO3bLI KUCMOpOOM XapakTepHO 
ANIME MepHOAOB HHAYKUHH, MPOMOJOKUTEIbHOCTh KOTOPbIX 3aBMCHT OT TeM- 
spaTypbl H CpOKOB IipesBapuvTerbHoro xpaneHua supa. [pu okucweHHn acpu- 
OB ILeJIIONOSbI CHVDKACTCA UX CTEMCHb MOJMMepH3allHH, OTIMLeMIAIOTCA SSPUpHbIe 
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Ppyllibl HM BOSHHKalOT KapOOHMJIbHBIe KapOOKCHJIbHble TPpyNMbl B MOJCKYu 
S(PUPoB. wg M 
CrapeHue HTEPMOOKHCAUTCADHBUM pacnak 9TUd 
“wenninuo3b. VWecnefqopanach TexHuyecKad STHIMeNIIONO3a, OUMILeHHa! 
Vi epeocaxkenHan (Ip MOCTOAHHOM pexKHMe OcaxkeHHA) C COepxKaHHeM 30Jb 
HBIX UpuMeceH oKoso 0,01%. | 
STHIMEIIOIOZAa MeJICHHO OKMCJIAeTCA KHCOPOAOM yxKe pH KOMHATHO 
yemlepatype, IpH¥eM BOSHUKAIOT IepeKHCHBIe rpyIMMPOBKH B €e MOJICK ye Hi Bb 

yenaetca alleTasberuy. 
Ecam pa3JloxKuTb NepeKMCHble PpyuNbl y JHTebHO XPaHMBIUMXCA oOpasioE 
STUIILEJIIOIO3bI, TO BHOBb NOABJIAIOTCA MHYKIMOHHbIe NepMoOsbl OKMCJICHAA 
OTCYTCTBYIOWMe Y JIHTebHO XpaHHB 


A wuxca o6pa3yoB (puc. 3). 
TepMOOKHCJIMTeEJIbHBIN paca 2TH 
# IeMIOOZbI JOCTHTaeT OOJbIIOM CKOPO- 
cTu upu 125—140° u conposomwyaerca 
Ee oOpa30BaHHeM XKHAKUX HW ras00Opa3HBl} 
st IIpOAyKTOB: alleTaibyernya (riaBHblk 
Of a 1\\a MIpoxykt), sTHIopMuata, 9sTHIOBOr 
: cnupta, MYypaBbHHOH KUHCJOTbI, AByO 
a KHCH yrsiepoyia, a Ip OKHCIeHHH 06s 


Jb 4 5  4ae 
‘any pasioB, coxepxamux yo 0,5% 30mbI 


Puc. 3. Bausiue nepeKHcHbIx rpynM BSTHI- O6pasyerca elle B HeOOJIIIOM KOJIM: 
HOIWTONOSE BA CKOPOCTE yp eae ne, JUMECTBG- METHIPIHOKCEIb Dee yaaa 


TeJIbHOrO pacnafa (npu 130°): J — yrenbHaa 
BHSKOCTb Yepes MeCAL Tocse MpHroToBnenua HbIe MPOMyKTbI BbIfeeHbl Mpu pak 


oOpasua, //— To xe, yepe3 aBa roma, //J— WMOHHOH pasroHkKe Ha BakKyYMHOM 
TO Ke, NOCJI€ CHATHA (pa3J1OKeHHA) TI€peCKHC-~ KOJIOHKe H OXapaKTepH3O0BaHbl. ; 
HElsS TP yO KomvuecTso alleTaibyeruqa Wf 3TOK- 


CHJIbHBIX TpyNl B STHJIOBOM CIHpTe H 
STUIPOpMUaTe, OOPasOBaBIIUXCA IPH peak, COOTBETCTBYeT CHH2KCHHIO TIpo= 


WeHTa STOKCHIa. 
XapakTepHcTHKa STHMEMVIOOSbI AO H Mocse OKUCIEHUA MpuBefena B Tabu. I, 


Ta6auna 4 


= 3. i ° 9, Los 2s 
ee * |" “cooran, % S| (P80 |: MARS oncu, 210 oa a 
3 5 a4 4 : 
Orustenmo0103a wale | Tal 2 = BH 
Q Bs BR 
FE : 8 Cn E10 & | zcero | ypox. BS aoe 
Ucxonuaa — | 185 |1,65} 45 |56,77/9,09/34,14) 47,1 | 0,11 | 0,05] ner] ner | 
OxucneHHaa 93 | 125 0,44] — ]54,47/8,36/37,16) 36,9 | — — — _— 
a. OpakyuA Bo- 
JOHepacTBOpH- 
Maa (mocje Tu- 
aJiv3a) 64 | 134 /0,12) 2; —]—| — | 38,0} 1,35 | 4,0 2,7 | Ohm 
6. Dpakuua Bo- 
RopactBopumay| 27 | 83} —}] —]| —]|—] —] 34,7] 6,6] 2,4 6,5 | O,om 
II pume4anne. O6mee coepxKanne KapOoKcusoB onpenenasocb MOTCHIMMOMETPHYeCKHM THT- 


POBaHHeM B CNAPTOBOM pacTBope ab erHAHbIX rpynnl — no HOAHBIM 4icaM, MOWI. Bec — MeTOJOM 
CeqMMeHTAalHH Ha YJIbTpaueHTpudyre; [y] — xapaktepucruyeckad BASKOCTb B pacTBope alleTOHA, | 


CnekTpaJbHbI anasu3 TaKKE MOKasa YBeMYeHHe KapOOHHJIDHBIX HW PHJpO- 
KCHJIbHBIX TpyNl B OKHCCHHOM STHILeNTIONOBe. 

TToQ06Ho sTHIMeNMIO03e OKUCAAOTCA KACOPONOM u lipeTepmepaior JecTp yK- 
MIO METHJ-, O€CH3HI,- aJWIMIMeNIONO3bI M Apyrve mpocrsie SPMpbl c oTUIeN- 
JICHHeM SPUuPHbIX Py MW BbIeeHHeEM COOTBETCTBEHHO (bopMayibyeruya, 6eHs- 
aJIbMervfa, AKPONeMHA B KavecTBe TaBHbIX NPOAYKTOB peakiUH, 
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JKHCNTeCHHE CHOKHHX IPUPOB LeAMW103H. Cnomupe 
PHI MWeONOSbI paspyliaioTca pH Oonee BEICOKUX TeMMepaTypax. IIpu oKuc- 
H alleTHJIMEIION03bI CPaBHHTEIbHO JIerkKO OTIMeMIAeTCA OfHa alleTumbHaA 
Mla Ha IIOKO3HOe 3BeHO B BUJe YKCYCHOM KUCOTHI WU allefalberusa. 
Have OKMCIAIOTCA SPUPbHI WEMIONOSbI BLICIUIHX amudaTHyecKHX KUCIOT — 
MIMOHOBbIE H MaCJIAHOYKCycHble (cofepxKamtHe 46% MaciaHOl u 18% 
ycHou). IIponvonoppie sd@upbl mp 9STOM BbIens1Or mpeHmyyecrBeH- 
alleTaJIbwerH HW MpOMHOHOBy!0 KHCIOTY, a TaKxKe YKCYCHY!IO KUCIOTY; 
TOOYTHpaTbI WaloT CMe€Cb KUCNOT MpOMHOHOBOL, MaciAHO UH ykKcycHOou 
oTHomeHuH 6 : 2:1) ucooTBercTBy1olmlNx abyerufos. Kucnorel i abyerugnl 
QAMCb IPH PpakUHOHHOM pasroHKe H MeTOJOM XpomaTorpaduyeckoli al- 
OUHH, IpwueM amberufbl pasfemAHcb NocpezcTBom ux 2,4-7MHUTpodbenus- 
[PasOHOB. 
Bo Bcex cayyanx 1O XOMY OKUCICHHA COX%KHIX SPUPOB BBICMAIOTCA OKHCb 
BYOKHCb yrulepogqa B cooTHomeHuH | : 2. 
AHaJOrHuHbIM TYTeEM MpOWCXO_UT OKHCMeHHe SPUpPOB WeWWIIONOSbI KUCJIO- 
OM IIpH OOsyYeHHH yAbTpadvoNeTOBbIM CBeTOM. 
Mpouecc okucieHHA W3y4aeTcaA TakxKe Ha 9Pupax TVIOKOSHI H WeAOOMOSHI, 
Opble, NOAOOHO supaM WeNMONCSbI, pacllenAloTcA 0 SupHbIM rpynmam 
BIJEJIGHHEM COOTBETCTBYIOMIHX JICTYYHX MpPOMyKTOB. 
OxucleHve SPUPOB WesMIONOsbl MH CaxXapOB UpefoTBpatiaerca oOaBKamu 
MOKHcJIuTeNeH. 


BHBBOQB 


1, CrapeHve H TepMOOKHCAMTeIbHbI pactiay SUpPOB WeMIONOSbI ABJINIOTCA 
ICTBHEM OKHCJICHHA HX aTMOC*epHbIM KUCJIOPOOM, MpoOTeKalollHuM yepes 
uIo OOpasoBaHHA HM pacnaja mepeKucelt. 

‘2. pu okvcieHHH asKOKCHJIbHbIe TPyNMb: MpOCTLIX SPHPOB OTIMLENMAIOTCA 
3M[e COOTBETCTBYIOMINX, asIberHOB H CNMPTOB, a CJIOMKHO-S*pMpHble rpyMMbl 
3Hle KUCJIOT, BXOJAULKX B COCTaB a*pupoB, a TaKKe KHCOT HW asberHJOB Cc 
HbIUMM Ha €JMHMWy YcsIOM C-aTOMoB, ¥eM B KHCJOTHOM rpymne scupa. 
3. B Mowekyjax spupoB Mo Mepe OTINeNeHHA SPHPHbIX py HakalH- 
(OTCA KAPOOKCHJIbHbIe H KapOOHHJIbHbIe pyIMbl. . 


VWuctuTyT BbICOKOMOMeKYIAPHbIX CoeqHHeHHE Tocrynuoj 
Axajemuu HayK CCCP 28 XI 1956 


WMTHPOBAHHAS JIMTEPATYPA 


1C.H. Wranuaos,O.Il. Kospmuua, KOX, 18, 1823 (1948). 7L.F.McBur- 
1y, E. F. Evans, Ind. and Eng. Chem., 41, 1251, 1260 (1949). 3,,A.A.®peuiman 
oTp., PKIIX, 24, 490 (1951); 25, 626 (1952). *G.C. Decroes, I. W. Tamblyn, 
dern Plastics, 29, 127, 185 (1952). 
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Jloxzanni Axanemun wayrk CCCP 
1957. Tom 114, Ne 4 


M. 10. JIYKHHA, C. B. 30TOBA wu akagemuk B. A. KA3AHCKHM 


KATAJIMTH4ECKME MPEBPALIEHU A 
1,1,2-TPHMETHJIWMKJIONPOMAHA B MNPHCYTCTBHM 
NAJWJIAQHPOBAHHOrO YrJIA WH AKTHBHPOBAHHOrO YIJiA 


HeoguokpaTHo OTMeuaOcb, YTO WHKNONpoNanH HW ero TOMOJIOrH B IIpucy 
CTBHH HeKOTOPbIX KaTasM3aTopoB (OKCb aliomuHua (18), cHMKaredb (*,°), Th 
THHOBaA YepHb (°,")) cnocoGHbI NperepleBaTb M30MepH3all{HI0 B OJIePHMHBI. 
ayer OTMeTHTb, 4TO He BO BCEX OMHCAHHbIX CyuadX OCTATOUHO YETI 
VICHTHPUUMPOBAaHbI YIvIeBOAOPOAL, Momyyaloulecd B pesysbTATe HSOMepHE 
3allMH, H KpOMe TOrO Y4aCTO MpPOTHBOpeuHBbI JaHHbIe, Kacalolluecd yCJOBMEl 
TIpoBeyeHuA peakUHl. 

Vsysaa rusporesomu3 yrieBoxopoxoB paqa UnKNouponana (7 *) B NpHcyyy 
CTBHH MaslaqMpoOBaHHOrTO HM MWiaTHHUpOBaHHOrO ya, MbI pel BbIACHHTBY 
MOryT JIM 9TH KaTaJM3aTOPbl BbISbIBATh H3OMePH3allMIO TpeX4yeHHOrO WHKMak 
OObekToM HacTosllero uccmeqoBaHua Opin 1,1,2-TpHMeTumuHkKnOoNponaH; pi 
akIMA IpOBOAMacb B IIpOTOUHOM CHCTeMe B OTCYTCTBHe BOAOposa (B TOKE asoTa} 
lip Temnepatype 220° u oObemHOli cKkopocTu mponyckaHua yrseBogopona, p 
HOH 0,2 uac}. 

Bpli0 HalieHo, 4TO NasmaqupoBaHHbIt yrosb B 9THX YCNOBUAX BbISbIBACK 
vsomepusatnio 1,1,2-rpumerumuKsonponava B cMecb oneduHos. M30mepusallag 
MpoOxofUT mpHOnusuTenbHO Ha 55%, npHyeM pa3pbiBaeTcA raBHbIM OOpasom 
CBA3b MeX%Ky HawOosee U HAaMMeHee THAPOTeCHH3HPOBAHHbIM YIJIepOAHbIMH aTOH 
MaMH KOJIblla WH B M€HbIeH cTelleHH — jpyrad CBA3b, Mpuseraiculad K YeTBef 
THYHOMY yrvlepOqHOMy aToMy. 


Ch, 
Se cn 
CHe” ok A 
2 a= Cie 


CBA3b Mex ly JBYMA HanOouee PU] pOreHh3HpOBaHHbIMH yIJIepOHbIMU aTOMaMH 


Ta CBA3b, KOTOPad paspbiBaeTcA Mp LTuyporenomuse, — ocTaerca mpu use 
MepH3allMH HesaTpOHyToN. 


CHy 
Ne 


et. 
CH” eae 


CH — CHs 


Jina Oojee uerkoro ompeyeneHua HanpaBneHua pasppiBa TpexuleHHon 
“OJIbla MPH W3OMepH3alMH Mbl THAPHpOBaNN NomyyalouMeca ONeWHHbI u pas 


TOHAJIH IpORyKT THApHpoBaHuaA Ha adpekTHBHOM KONOHKe. PeakHiIo MO2KH 
NIpeACTaBuTb cleqyroulen cxemoii: | 


Yeh a peer ee ce | 
~CHe Pd/C Pd/C Wee ese 
Cis Sr =CH, ee {> HH fe panies é erupe 


CHy — CH —CH,—CH»—CHg 
~10% 
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Ilo umetomjuMes y Hac aHHbIM MwaTHHupoBaHubll yrOJlb BefleT ceOA B STO 
KIMM aHalOrM4HO MaaqMpOBaHHOMY; SKCIepMMeHTaNbHbIit MaTepuas, oT- 
AULMUCA K STOMY KaTaMsaTopy, OyfeT onyOnuKOBaH mo3xKe. 

Mbt us youn TakxKe Mopeyenne 1|,1,2-rpumeruiuuuknonponaga B TOKe agora 
{ TO 2Ke TeMiepaType H OObeEMHOM CKOpOCTH B IpHcyTcTBUH AKTHBUpOBaHHO- 
yIuia — HOCHTeIA, ynoTpeOAemMoro AIA MpHroOTOBJeHHA WwaTuHOBEIX H 
aqMeBbIX KaTaH3aTOpoB. Oka3aJl0cb, YTO yrOJlb ABUIAeTCA emle Gomee 
MBHBIM HSOMCPH3YIOUIHM areHTOM, YeM STH KaTausaTopHl. Tak, B upucyT- 
uu yrua 1,1,2-TpuMeTHiuMKNONponaH Halleqo mepexogus B cMecb one@HHOB 
‘PHpoBaHueM KOTOPO Hu MeperonKOli Gb BhIZeMeHe ~ 80% 2,3-qumerns6yTa- 
a ~20% 2-meTusmentana. Mobi uccieqoBamu TakxKe NOBeseHHe | ,1,2-Tpumeruu- 
<onponanHa, MpomycKat ero B TeX %Ke YCOBHAX Ha AKTHBAPOBaHHbIM 
1€M, HO H€ B TOKE a30Ta, AB TOKe BOAOpOsa. OKasalocb, YTO B STHX YCMOBMAX 
“MMO M30MepH3aunH 1,1,2-TpuMeTunUMKONponana, mpoucxo,uso rHpH 
3aHHe CMECH OOPasOBaBIIMXCA OIepHHOB. Cyesyer OTMeTHTL, TO yrOJlb He 
IAJICA AKTHBHBIM KaTaJIM3aTOPpOM THJpUupOBaHHA HM 3aMeTHO OTpaBsAcA TO 
9€ MpONycKaHuA yrvieBoxopoja. TombKO pH NponycKaHHuH MawbIxX nopuuli 
eBofoposa c MepBoro pasa Momyyasca Npeserbublt Karamusar. Jia nomy- 
IMA 25 MJI NpeebHOrO KaTaJIM3aTa NOTpeOoBaNoOcb TpH MOcMe_OBaTeMbHbIX 
NyCKaHua Yepes CBeKYIO NOPIMIO AaKTHBUPOBaHHOrO yraa. PasrouKa nosy- 
AHOrO KaTaJIW3aTa MOKa3saila, YTO pW 3TOM OOpasoBasacb cmecb 2,3-MMe- 
OyTaHa HW 2-MeTHsINeHTaHa. Takum oOpa30M, cxeMa Mpolecca TaKoBa: 


CH; CH; —CH—CH—CH3 
i Seda c nl 
ev ops hncequn = ery 
| os oa ei acre Ciara tne 


CH3 


ABHEHHe STOH peakUMH c peaKlMeit rugporeHonusa 1,1,2-TpumeTHALAKIO- 
onaHa (”) B MpHcyTCTBHH MaTHHUpOBaHHOTO yIvIA MOsBOuIAeT CeaTb cue- 
FOUIHE BbIBOJDI. 


CH 


CH, 
BX Pt /C 
‘C—CHz2 RTS ee Ch © —CH,—CHg3 
cry NE | 


1. I[pu KaTtamuTuyeckoMm MpucoequHeHHU BOROpOsa K aJIKHIUMKIONpomaHam 
ryT HMeTb MECTO JIBa TIpOMecca: peaKUMA PHAporenouusa TpexaleHHOrO WHKIa 
Pa3spbIBOM KOJIbla H peaKUMA H3OMepH3allHH B OJIe*pHHbI C NOCeyIOUlHM UX 
ApupoBaHiem. 

2. TuyporeHomu3 anKMIUMKIOMponaHoB He UfeT 4Yepes MpOMexKyTOUHYyO 
OMepH3allHI0 UX B OJIe*PHHbI; B IIPOTHBHOM CJlyy¥ae KOHeYHbIe MpOAYKTbI o6eux 
AKUMKM OblwIH Obl OJMHAKOBbIMH. 

3. AKTHBHPOBaHHbIM yrOJIb MOXKET KaTaIM3HpOBaTb He TOJIbKO peaKIIHIO 
OMepH3allHH aJIKHJIMUKONpONaHoB, HO HW peakiMio THApupoBaHud oOpa3ytio- 
AXCH MPH 9TOM OJIEPHHOBHIX yrsIeBOMOpOAOB. 


QKcUepUMeHTANbHAA et cal (© 1b 63 


MUsomepu3anual,l2,TpuMeTHAUHKIONpPONaHaBNUpH 
yYTCTBUH NatmaqupoBanunoro yraa. B xaranmtuyeckyw Tpyo- 
7 moMemtamocb 50 Ma 20% NanagqupoBanHoro yr, MpvroroBeHHOrO TO 
TonuKe SenuucKoro (1°). KaTamu3aTop BoccTaHaBJIMBaJICA B TOKE BOMOposa 
yu 300°, noce Yero TeMHepaTypa CHM KaNacb JO HAMCYEHHOH, Mofaya BoAoposa 
yeKpalllasacb, H BOMOpON, afcopOupoBaHHbIM KaTaH3aTOpOM, BbITeCHACH 
ero IOBepXHOCTH ompeseneHHow nopuMel 1,1,2-TpuMeTHsuHKIONponana, 
yropad Ip 9TOM YacTHYHO THAPHpoBasacb WM 3aTeM OTOpacbIBalach. Tlocae 
oro Hall KaTasv3aTOpoM c OOneMHOH cKOpocTbto 0,2 uac! B caOoM TOKe as0Ta 
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mponyckanca 1,1,2-rpumerHmuuknonponan. KarTanusaT umen no 1,39408 
MHTCHCHBHO o6ecuBeyHBall OpomHyr1o Boxy. Ilocne ru_puHpoBanuxA B yTkKe Ip! 
KOMHaTHOM TemnepaType B IPMCyTCTBHM NasmaqupoBanHoro yruix 78,0 r cMec! 
pasroHAOch Ha KONOHKe sppekTuBHocTblo B 100 T. T. PesybTaTb! pasrOuKI 
IpeycTaBlenb! B Ta. 1 u Ha puc. 1 (KpHBaa @); B TaOW. 2 WaHbIl KOHCTAHTH! UC 
xoquoro 1,1,2-TpuMeTHiuuKNoNponaHa U yrieBOROpOAOB, KOTOPble MOTyT NpH 
CYTCTBOBaTb B CMECH. 


Tabnuna ft Ta6Oauma 2 
eS Eee gine pee i vel, ee eee 
T. kuq., 
@pax- |Konuge-| T.-Kuan., °C 20 20 Ye 20 q29 
usa |crso, r| (np 760 mm) | “D ay, YrueBoxopor ba Gp) 4 
I 8,9 48,6—52,0 14,3800 | 0,6790 
Ir | 20.4 52,0—52.8 | 14,3860 | 0,6944 1,1.2-TpuMeTHJINAKN0- 
Ill 10,9 52,8—57,6 41,3810 mponaHu 52,5 41,3862 | 0,6947 
IV | 25,4 57,6—57,7 1,3750 | 0,6612 2,2-numetun6yTax (12) | 49,741 | 1,36876 | 0,6494 
Ct hoss ce oualea ceils oe 2,3-numeTun6yran (4) | 57,988 | 1.37495 | 0,6616 
Vil 5,3 64,0—86,4 41,3730 | 0,6548 2-MeTHsINeHTaH (4) 60,271 | 1,37145 | 0,6534| 
Npumeuaunuze. Mortepn 1,1 r. 
* B meperoHnyt KoOy DOOaBeHO 20 MI HeOKTaHAa 
BKaugecTBe BbITCCHUTeWJIA. 


M3 cpapuenua jannprx Ta6. 1 u 2 MoxHO saKsO"NTb, 4TO ppaKkuna IV 
mpeycraBaeT co6ok 2,3-qumeTui6yTaH, dpakuua VI u oryactu ppaxuua VII — 
2-MeTusneHtaH. Ppakuua I] aABaeTCA He BOMEAINHM B peakLHI0 1,1,2-Tpumertuu| 
WuksonponaHom, dpakuna III] 4 
V—nepexogupie. Dpaxuna I cojep! 
*«uT 1,1,2-TpHMeTHIMAKIONponaHn ' 
He3HauHTeJIbHble KoNMYeCTBa 2,2-7H) 
MeTHuIOyTaHa, KOTOpbId Mor oOpa3o} 
BaTbcA BCJIeACTBHeE THAporeHoHs 
1,1,2-TpuMeTHIUMKIONponaHa pac 
TBOPCHHBIM B MasaqHH BOLOpo,oM 

TakuM oOpa30mM, cya mo jak: 
HbIM Ppa3rOHKH, H3OMepH3allua Mpout: 
Jia 1ipHOnusuTebHuO Ha 55%. V3 sto! 
ro KoMYecTBa MpHMepHo 45% 2,3) 
quMeTHOyTaHa Hu OKoNO 10% 2-me: 
THJINeHTaHa. 

Usomepu3auua 1,12) 
TPUMe€THAUHKAONpPONAa-: 
Ha B MpHCyTCTBHH akTHBMpoBaH: 
Horo yrus. AKTHBHpOBaHHbI yrouk 
Obl MOJBeprHyT TpesBapuTesbHOr 
oOpaoorke, OObINHO NIpHMeHAeMoM HaMH pH MpHroTOBeHHH KaTasH3aro: 
PoB — IllaTHHMpOBaHHOrO HM MasaqupoBaHHoro yruxn. MeroquKka o6pa6orKe 
cocTosvyia B HarpeBaHHH C pacTBOpOM JIeJIOUH, TIaTebHOM TpoOMbli 
BaHHH BOJOM NO HelTpabHOl peakUMu, HarpeBaHHu Cc pa3sOaBNeHHOM as0THOL 
KHCJIOTOH, THJaTeJIbHOM OTMBIBAHHM JMCTHJIMpOBaHHOM BOO Wo OTpulaTenb: 
HOM peak MpPOMbIBHBIX BO] C AHeHHaMHHOM VM BBICYIUMBaHHH yruia. 

SombHocTb yraa 0,2%, AxrTHBHocth no abupy 24%, 

H3omepusanua 1,1,2-TpimeruiluKnonponava MpoBoxusach TOUHO Tak xe: 
Kak 9TO OMMCaHo BBIe, 17) usomepHsata 1,4035. Ilocne ruqpupoBaHua B yTKe 


B NPUCYTCTBUM MaaqMpOBaHHOrO yruiA NposyKtTa u30mepusanMH 28,2 r cmecr 
YPEBOROPONOB pasroHAJIMCb Ha KOJIOHKe 9*PekTHBHOCTbW B 100 T.7. PesybTatE 
pasroOHKH MpHBesenbl B TaOn. 3 uv Ha puc. | (KpuBas 6). 

CpaBHenve JaHHbix TaO. 3 c KOHCTaHTaMH, NPHBe_eHHLIMU B TaGu. 2, 110% 
KasbiBaeT, uTO Ppakuua Il npezcrapnaer coOoi 2,3-qzumerun6yran, dbpakuus 
IV B OcHOBHOM sBuseTca 2-meTummeHTaHom, ppakuua II] — NpoMexk yTouHas: 
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Puce. 4 


| 


Takum o6pasom, cyqa Mo JaHHbIM pasrouKH, M30MepHsallua B IPHCyTCTBHH 
WATHBMpOBaHHOrO yr Npouwia Haweto. TuypupoBanubllt usomepusaT mpey- 
TaBaAeT COOOH cmech ~80% 2,3-2UMeTHIOyTaHa u ~20% «2-merusmentana. 
PTugpuposanunue 1,1,2-7p xn 

MeTHIMUKAIONpoOnanua B EAS aOLae 
PHCYTCTBHYH aKTHBUDPO- 


| 
| 
| 


@HHOTO yraa. Onbitet NpoBo- — Pak- \Koanse- lope Wes °C rey iia 

TBO, T TIpH MM 

WNUCb IIpH Temmepatype 220° u o6s- : 

/MHOM cKopocTu 0,2 a * 

es 0,2 yac?, aHasOrnyHo 1 | 4,3 | 58,0-58,2 | 41,3751 | 0,6624 

\MHMCaHHBIM BbIWe, C TOM TOUbKOM pas- Aaa hag 5g oy 1.3750 | 0,6616 

ae i 6, ,2—60,7 | 41,3746 | 0,6595* 

puuen, uTo 1,1,2-TpumerHauaKnonponan Iv | 2%9 60,7 1°3725 | 0/6556 

poOlycKaJicA Hall AKTHBHPOBaHHbIM yr- Vit 4,0 1  60,7—81,8 | 41,3724 | 0,6550 

}€M B TOKe BOJopojya. Pe3yJ1bTaTbl OIIbI- IIpumeuvannue. Morepu 0,9 r. 


i. 
),OB IipHBeyeHb! B TaOn. 4. 28,0 ma coe- 


JHMHEHHBIX KaTav3aTOB pa3roHsAJIMcb wD, HePETOHHY!0 KoNGy noCaBneHo 20 Ma 
H-OKTaHa B KadeCTBe BbITCCHHTeAA. 


Ta6OaHuua 4 


KonHgecTBo saamesat 
Ne B3aATOVO 1,14,2- 
J0.| TPHMeTHIUHK- n20 q29 aHHJIMHOBaA | peakilHa c 6poM- 
monponaHa, MJ D 4 Touka HOH Bono 
4 2 1,3748 0,6606 71,4 He oGeciBe4. 
2 3 41,3745 0,6602 = * _ 
3 6 1,3750 0,6612 69,8 7 5 
4 30 1,3750* = — ” ” 


* TlaHbl KOHCTaHTbI KaTaJIH3aTa, MOJIYYeHHOrO TPpeXKPaTHbIM TIpOlmyCKaHHemM 
HaJ| AKTHBHPOBaAHHbIM YIVieM. 


Ta6aua O 


Komuuect- DL eeKHss oe 20 20 
babe aia BO, MJI (pH 760 mm) "DH | a, 
1 5,0 56,5—57,9 1,8750 0,6616 
2 7,9 57,9—58,4 14,3749 0,6612 
3 3,5 58,1—58,5 1,3745 0,6610 
4 3.0 58,6—59,1 14,3739 0,6589 
5 3,0 59,1—60,3 1,3735 0,6571 


CpapHenue januprx Ta6n. 5 u2 noKaspipaer, uTO ppakunn Noel, 2 u dnpez- 
sTaBnsaioT coOoll B ocHOBHOM 2,3-quMerulOyTaH, BO @pakuuax Nele4 uw 5 
SOMeCp2KUTCA CMecb 2,3-qHMeTHOyTaHa HM 2-MeTHJINMeHTaHAa, 


Vucrutyt opranuueckoh xumun um. H. J. SemuucKkoro Tlocrynuso 
Akafemuu Hayk CCCP 31 1 1957 
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3. A. OBono Ba, Mss. AH CCCP, OXH, 1954, Ne 5, 878. § M.10.JlyxuuHa,B.A 
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XHME 


Axayemux HW. H. HASAPOB, Bb. TM. FYCEB, C. M. MAKHH, 
B. Bb. MOUAJIHH, HW. HW. HASAPOBA, B. Tl. BAHOTPAJIOB, 
B. K. KPYMLOB, O. A. WABPbIFHHA u J. B. HASAPOBA 


KOHJEHCAUMSA ALETWJIEHA C METHJIFENTEHOHOM 
MW EO AHAJIOTAMM 


CHHTE3 JIMHAJIOOJIA WH ErO AHAJIOTOB 


B name a6opaTopuu HeCKOJIbKO eT Hasaj{ Obl paspaOoraH MIpocTouw Me? 
CHHTe3a pasHooOpasHbIX AaLleTHJICHOBbIX CIIMPTOB IyTeM KOHJeHCaMH 110] BJM 
HHeM MOpomkooOpasHoro eAKOrO KaJIM aibeTHAOB MW KETOHOB C alleTHJICHOM Ti 
HeOO/IbIUMM JlaBseHuem (5—10 arm.) ('). [lpeacraBuano HHTepec IPMMeHHTb 9? 
MeTO JIA KOHJeCHCalMu alleTHeHa C METHJITeENTCHOHOM H TOOOHbIMH eMY Kel 
Hamu (2), (JIA NOMYIEHHA COOTBETCTBYIOWINX ALeCTHJICHOBbIX CIIMPTOB, H3 KOTOPE 
4YacTHUHbIM ruypHpoBaHHem c Pd-KaTamH3aTOpoOM JerKO MOryT ObITb Toye! 
JIMHasOO HW ero aHaJiorH: . 


CHg 
ENG ae CH = CH, 5—10 arm. RL | H,; Pd 
a ve = CHCH,CH.COCH3z Shitonkgacrir y, re ae C=CH 
OH 
CH3 
RL | 
RY/ l 
OH 


Jo HacTosmlero BpeMeHH TaKHe KOHJeHCalHu OObIMHO OCYWeCTBAAIHCb TI 
BUIMAHHEM MeTaJIHYeCKOrO HaTPHA B PpacTBOpe AKUAKOFO AMMMaKa, MU BbIXON J 
rHApouMHaloola, HallpHMep, MpH 3TOM cocTaBsA OKOMO 80% (°). | 

Okasasl0cb, YTO METHJITeNTeHOH HW ero pasHooOpasHble aHaJOrH NO] BAMAHH 
MOpOWkKOOOpasHoro efKOrO KasH UpesBblyaHHO MerKO KOHJeCHCHPyIoTcA c all 
THJI€HOM MOA JaBseHuem 5—10 atm. npu Temnepatype 0—20° u jator cooTBS 
CTBYIOM[He TPeTHYHbIE ALETHJICHOBbIeC CHMPTb!I MOUTH C KOMMYECTBCHHBIM BbIXOMs 
(Bbiue 90% ). YkagaHHam KOHAeHCALLMA MOXKET OCYILECTBAATECA H 6e3 WaBseH: 
alleTHeHa, OMHAKO peaKkI[MA B STOM CTyYae MPOXOMNT B HECKOJIbKO pas Meni 
Hee HW C MCHbIUHMM BbIXOJaMM alleTHJICHOBbIX CHupTOB (60—80% ). 

Panbuie B Haluel jadopatopun ObIIO NOKasaHO (*), YTO ALLeTHJICHOBbIC cCHMpT) 
CofepKallMe He3aMelleHHbI alleTHJCHOBLIMT BOAOPOL, TUAPHPYIOTCA B MIpHcy 
CTBHM Majaqua Ha yrIeKHCIOM KaJIbUMM WIM OMe@AHEHHOM WMHKOBOM MbIWIE 
CTporo H38OvpaTebHO, HM IPH STOM Momyyalorca COOTBeTCTBYIOULMe BHHMVJIOB2 
CHMpPTbI MOUTH C TeEOPeTHYeCKHM BBIXOJOM: 


OH OH 


R, | Hi ots ol 
\e—c= “x i 
RZ oS CaCO, 2R/ ee 


C apyrumu KatTausatopamu (Ni, Pt) aerumenoppie CHHpTbI ruypupyto 
CMeIWaHHO (HeM3O0upaTembHO) HM NOSTOMY OHM HeNpHro,Hb! AIA NOsyueHuA 4 
TbIX BHHHJIOBbIX CIMPTos. | 
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* TIOBTOpuble aHaJH3bl BCIOMY Oly LeHbI. 


Tao00uia 


Anas *, % 


! CH, 
| 
C=CHCH,CHiC—-C=CH 
R’ 
OH 
MR 
Ne T. Kum., 20 20 
R , i n d, 

Aig R Cimm D ; Halig. | BEIa. 

I H H 56—58/10 | 14,4530 | 0,8804 | 38,09 | 88,44 
il CH, H 66—67/8 1,4570 | 0,8774 42,87 42,70 
Il GH; Cl 841 —82)3 1,4800 | 1,0260 47,79 47,62 
IV CH, @sh 81—82/10 | 1,4634 | 0,8788 47,63 47,44 

V CH, (Hee 81—-83/2 41,4629 | 0,8826 54,87 54,99 
VI CH, Hu30-C;H, 84—85/2 1,4642 | 0,8738 56,84 56,67 
VII GH: TpeT.-C,H, | 100—101/8 | 1,4680 | 0,8772 | 61,48 | 61,23 
I | ws0-C,H, | us0-C,H, 92/1,5 1,4610 | 0,8687 | 66,04 | 65,84 
{X (CHg), 89—91/1 | 1,4925 | 0,9409 | 59,25 | 59,09 

X | 3-merTHa- 

Aeruypo- 
JIHHa 00/1 104—106/13 | 1,4684 | 0,8886 | 52,04 51,99 


Haig. 


BBIG. 


AnaJlOrvunad KapTuHa HaGwogqaeTca HW IPM THAPMpOBaHUH ONMCAHHBIX BILE 
Je€THJICHOBbIX CIHPTOB, MONyuaeMbIX KOHJeHCallMeH alleTueHa c MeTHurelTe- 
JHOM H ero aHamoramu. B mpucytcrBuu Pd-katanusaropa STY  alleTHJeHOBbIe 
IMPTbI TakK2%Ke THAPUpywrcaA cTporo HW3s0upaTeIbHO, OOpasyaA MHHaOOM Mu ero 
JaJIOrH MOUTH C TEOPeTHYCCKUM BbIXOOM. KOHTpOJb YMCTOTHI BHHWJIOBLIX CHUp- 
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OB (HHamoola M ero aHamloroB) pOHsBOAMsICA Cc NOMOLMIbIO alleTHJIeHOBOH 
IpoOb! (c AMMHAaUHIM pacTBOpOM OKHCH cepeOpa HIM MeAH), TYBCTBUTebHOCTD 
sOTOPOli ONlpesemAMach CHEWHAaIbHbIMH OMbITAaMH UH cocTaBsala 0,2—0,3%. Ipu 


Ta6Omuna 2 
CHg3 
Ry | 
>C=CHCH,.CH,.C—CH=CH, 
Bue, 
OH 
MR Anams, % 

Ne T. KHIL., 20 20 Hain. BbIY. ss 
R R’ 5 ED. ay, mt 
1.1 Cimm Halig. | BBIu. S 
; Cc H ¢ H a 
jaa) 
XI H H 54—55/10 | 1,4500 | 0,8549 39,64 89,74 | 75,99 | 11,30} 76,12] 11,19) 95 
XII CH, H 58—60/8 41,4492 | 0,8488 4h, 28 HE 85 177,33) 14550) 77,07) 155d | OF 
XU CH, Cl 65—66/3 41,4787 | 1,0060 49,03 49,22. | 61,69] 8,63] 61,89} 8,59) 93 
XIV CH; CH, 80—81/10 | 1,4622 | 0,8664 48,95 48,97 | 77,64 | 14,86 | 77,80] 11,68] 96 
XV CH, Gale 80—82/2 41,4622 | 0,8653 395 143) 53,58 | 78,76 | 12,09} 78,54 | 11,98} 95 
XVI CH, u30-C,H, 87—88/3 1,4632 | 0,8575 58,48 58,27 | 78,97 | 12,00} 79,42 | 12,09} 95 
XVII CH, |tpet.-C,H, | 103—104/9 | 1,4659 | 0,8632 62,88 62,82 | 79,85 | 12,20 | 79,64] 12,24} 96 
KVIII | u-C,H,| u30-C,H, 92/4 5 41,4610 | 0,8579 67,50 67,44 | 79,85 | 12,52] 80,00) 12,45] 95 
XIX | (CH), 88—89/1 1,4918 | 0,9227 60,97 60,63 | 80,15] 41,28} 80,47 | 11,382] 92 

XX -Me- ) 

THJIJIH- 

HaJIOO 86—88/7 41,4678 } 0,8746 53,43 53,59 | 78,40] 12,00! 78,57) 14,98] 91 


WIPMpOBaHuu alleTHMeHOBbIX CHupToB c Pd-KaTanusaTOpoM alleTHeHOBaA Ipo- 
a Bcerla HcuesaeT B TEOPETHYECKOM IIYHKTEe, T. €. KOra IIpHcoequHAeTCA CTporo 
yiHa MoweKysa Bomopoya. Ilomysennpie B HacToseH paOore alleruseHoBple 
IMpTbi cBeyenbl B Tao. |. 


(Qa 


UacTuuHbIM THpHpoBaHHeM yKa3aHHbIX BbIIMe alleTHJICHOBbIX CIMHPTOB! 
Pd-KaTamM3aTOpoM ObIIH MOJYYeHbI JHHAIOON HM ero aHaJlorH, IipeACTaBJICHHI 
B TaOm. 2. 


» 


jOKcCNepHYMe€HTANbBHAA WACcTh 


Bce KOHJeHCaluH MeTHJIremTeHOHa HM ero aHaJOroB C alleTHJICHOM OX J 
JICHHeM MpOBOAUCb B CTAJIbHOM peakTope eMKocTbiO 2 us 6 nt (?). M36upaten 
Hoe THAPHpOBaHHve NOJYYeHHBIX TaKHM OOpasoM AlleTHJICHOBbIX CNMPTOB Tp 
BOJMOCh 6€3 pacTBOPHTeIA B MpHCYTCTBHM HeOOJIbIUMX KOMHYECTB Nasal 
Ha yIJIeKHCIOM KaJIbI\MH B CTaJIbHOM peakTope No MaBseHHeM BOOpO! 
3—5 atm. (KommyecTBo Oompue 200 r) uM B OObMHOH CTeKAHHOM «TH 
(KomM4ecTBO MeHbIe 200 1). 

Jlerugpoauunaasooa (IV). B 6-nuTposbii craJIbHOH peakTop 3ar 
xeHO 3500 Ma cyxoro acbupa, 360r mopommKooOpasHoro efKoro Kamu u 20 
3THnOBOrO cuupta. IIpH sHeprH4yHOM NepeMelMBaHHH CMECb HacbilleHa allet 
jleHoM pu 0° uH JaBmeHHM 6 aTM., KOTOPOe NOAfepxKUBaOCh B TeYeHHe ie 


onpita. B teyenve 1,5 uaca B peakTop BHeceHo 680 r MeTHurellTeHoHa, No¢ 
yero MepeMeLIMBaHWe PeaKUHOHHOH Maccbl Mpososm*Kasocb elle 3 yaca. Ter 
patypa K KOHL OMbiTa MeWieHHO NOAHUMasacb 0 20°. 3aTem AaBuleHue alleTune: 
cilylleHO HW K CMeCH pH nepemewimBanuu WOoOaBneno 720 MA BOsbI. OPUpPHH 
COM OTeIeH, 4 BOAHbIM COW SKcTparupoBaH SPupom. CoeMHeHHbIe SPUPHE 
BbITHKKM HEUTPasIM3OBaHbl YrJICKHCJIBIM Ta30M HM BbICYIWeHbI CyIb(baTOM Marya 
[locme neperoHku TomyyeHo 759 r (92%) RernApomuHanoona (IV) c T. kun. al 
82°/10 mm; np 1,4634; di’ 0,8788. 

JlIuHanooan (XIV). 740 r peruqpomMHanoona rHApupoBasucb B IpUcy 
crsuu 1,2 r Pd/CaCOs-katanu3aTopa (coqep»xaHue oKoOO 5% Pd) B aBTroKsal 
eMKOCTbwO 2 JI pH 20—35° v JaBseHHH Bo,Opoga 1—3 atm. Uepes 2 uaca 20 M 
normoTusocb 110 m Boqopoga (TeopeTHY¥eCcKOe KOMMYeCTBO), alleTHeEHOBaAd po 
cTala OTPHWaTebHOH HW rupupoBaHve MpepBaHo, KaTasu3aTOp OT*PUIbTPOB 
a TIpofykT nepervay B Bakyyme. Ilonyyeno 713 r (95%) smuHanoona (XIV 
T. kun. 81—82°/10 Mm; np 1,4622. 

3MeTHAReruAporUuHanaooa (X). Cmecb 160 r nopomKoobpa 
Horo eyKoro Kau, 2000 Ma cyxoro sdupa u 20 Ma 3TaHONa HacbIleHa alleTus 
HOM pH O° u faBleHuu 7,5 aTM. 

B reuenve 40 Mun. qoOaBneHo 204 r 2,3-qumerus-2-renteH-6-ona u san 
nepeMeliMBaHve NpoqowKanocb eme 5 yac. [locne oOpraHol o6paborKu u pa 
rOHKH Nosyyeno 206 r (88%) 3-metuigerngponunanoona (X) ct. Kun. 1044 
106°/13 mm; np 1,4687 (5). 

3-MeTHIAuUHAROON (XX). 35 r 3-mMerunperuzponuuanoona rH 
PHpOBaJIMCb B CTEKIAHHOM «yTKe» B IpucyTcerBux 0,1 r Pd/CaCOs-Katanusarop! 
Tlocue normomenua 5300 Ma Bogopoga (19°; 730 Mm) ruyqpupoBanne npepBa 
KatanusaTop OTpvsIbTpOBaH M MpofyKT pasorvan. Tlomyyeno 32,1 r (91% 
3-merusmMHanoona (XX)cr. Kun. 86—88°/7 mm; nf 1,4678 hl | 

2X20 p-6MeTH N-2-0KTeH-7-4 H-6-0.1 (III). Cwecb 350 r nopor 
KOoOpasHoro eqKoro Kamu, 2000 Ma cyxoroadupa u 20 Ma 9TaHOMA HacpiMer 
alleTHJICHOM UpH 8° u Japnenuy 6 at. B revenue 2,5 uac. B peakTop BBeyeHo 355 
2-xop-2-renTeH-6-0Ha MH MepemelIMBaHHe MpoyomKasocb ele 2 vaca. Iloc. 
OObMHOK OOpa6orKH MosyyeHo 377,5 r 2-xnop-6-metun-2-oKTeH-7-uH-6-ona (II 
c T. Kul. 81—82°/3 mm; np 1,4800. 

IIpu rugpupospanuu 100 r sroro cnupra B upucyrcrsun Pd/CaCOs-Karan 
saTopa MormoTusoch 1450 ma Bogopoga (19°; 746 mM), nocae yero ruyqpupoBaHl 
mpeppano. Karanusatop orusbTpoBaH M MposyKT mepernaH B BakyyM 
Tlonyueno 93,6 r (93% ) 2-xsop-6-meruu-2,7-oKTaHen-6-ona (XIII) cr: kun. 654 
66°/3 mm; ny 1,4787. | ; 

2,2,3,7-TeTpameTuus-3-HOHe H-8-uH-7-0n (VII). 120 r TOpot 
KooOpasHoro eqKoro Kau, 1500 Mx cyxoro supa u 15 Mm aTanona Hacbiler 
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WeTHIeHOM pH —10° u AaBnenun 6,5 arm. B regenue 1 uaca B peakTop BHe- 
eHo 90 r 2,2,3-TpHMeTH-3-OKTeH-7-OHa H MepeMeLIHBanHve MpoOsosmKaocb ene 
‘aca. [loce o6plHOH OOpaboTKH BEIeneHo 95 r (91%) 2,2,3,7-TeTpametu-3- 
oHeH-8-vH-7-ona (VII) cr. Kun. 100—101° /8 mm; n 1,4680. 

48,5 r storo cuupta (VII) rugpupoBanuch Bo,OpoqoM B mpucyTcTBHH 
'd/CaCOs-Karanusatopa. Ilocne nornomenusa 6300 ma Boxopoya (20°, 728 mm) 
HApHpoBanne mpepBaHo. Ilonyyeno 47,5 r (96%) 2,2,3,7-TeTpametun-3,8-HOHa- 
meH-7-oa (XVII) ct. Kun. 103—104°/9 mm; np 1,4659. 

4Metun-lWukKIorekcuaugeu-S-rekcun-4-02 (1X). 130r 
OpowkooOpasHoro efkoro Kau, 900 Ma cyxoro ahbupa u 15 Ma dTaHona 
ACHILNEHbI alleTHJICHOM Tipu O° Hu JaBeHun9 atm. B Teyenne 30 Mun. B peakTOp 
HeceHo 100 r 1-WukKJOreKcHanyeHneHTaH-4-oHa WH MepememmMBaHHe Mposou- 
canocb emje 3 yaca. [locne o6baHoli o6pa6orku BbIqeneno 100,3r (87%) 4-me- 


MJI- 1 -WHkKsOrekcHHeH-5-rekcuH-4-ona (IX) c 7. Kun. 89—91°/1 mM; na 1,4925. 
IIpu ceneKkTHBHOM ruyqpHpoBanuy 23,1 r alleTueHoBoro enupta (1X) B npu- 
ytctpuu Pd/CaCOs-Katanu3atopa (rHApHpoBaHHe MpepBaHo, Korya MOroTH- 
Ocb 3050 mi Bogopoga.npu 19°u 725 mm) nonyyeno 21,5 r (92%) 4-merus-1- 
MKJIOreKcHIMeH-5-rekceH-4-o1a (XIX) c tT. Kun. 88—89°/1 mm; n®) 1,4918. 
AvaJIOrvuHbIM O6pa3soM OBI NOMyYeHbI WH Apyrve coequHeHua, NpHBeseH- 
Ble B TaOn. | u 2. 
Muctutyt opranuyeckolt xumuw uM. H. Jl. 3enuucKxoro Iloctynuso 
Axajemuu Hayk CCCP u 12 1th 1957 
MockoscKul MHCTHTYT TOHKOM XHMHYeCKOH TeXHOJIOrHH 
: um. M. B. Jlomonocosa 


IMTHPOBAHHAA JIATEPATYPA 


0B H coip., PKOX, 23, 1900 (1953); H3n. AH CCCP, OXH, 1956, 960, 
apos wu corp., JAH, 114, Ne2 (1957).* L. Ruziéka, V. For- 
ACTA. 2 e162) (L919): *W. H.Haszapos ucorp., M3s. AH CCCP, 
J.R.Naves, Am. mar. 2589275 (1952), Chem. Abstr. 47, 6976 (1953). 
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Axagemux A. H. HECMESHOB u H. C. KOUETKOBA 
CHHTE3 AJIKMJI@EPPOWEHOB PEAKIMEM &PHAEJIA — KPA®TCA) 


Hamu (') snepsple Oblia OMcaHa peaKUMA aIKMIUpOBaHUA deppollena rasd 
WIHbIMH aIKHaMM B IpvcyTcTrBunM OesBoqHoro xmopucToro asiomMHuA. B ka 
yecTBe PaCTBOPHTeNA Obl MCMOIb30BaH W3ObITOK raJOMANOTO alKMMa. 

B wacrosuel padore HaM yfalocb MpoBecTu Ty *Ke peakluio, He NpHOera 
K H3ObITKY FrasOHAHOrO aKUsIa, H TEM CaMbIM YBCJIMYUTb BbIXO MOHO- UH AHaJIKH 
TIPOMSBOAHEIX teppoweHa. B KayecTBe pacTBOPHTeIA NPHMeHAJICA H-FellTal 
vi aOcCOMOTHBI nerpomelinprit adup (Tt. Kum. 60—80°). 

IIpamMbiM amkKusMpoBaHvem cbeppoleHa rasO“HbIMH aJsIKYJIaMH (XJIOPHCTHIb 
MeTHJIOM, XJIOPHCTbIM H3OMpPOMHJIOM) WIM HeNpeebHIMM yrIeBOAOpoamu (91H 
JICHOM) Mbl MOJIYYHIH HeM3BeCTHbIe paHee aKHeppOUeHbl: MeTHIdeppouel 
JMMeTHJIeppOueHb!, H30MponHsdeppolen, AUH3oNponus-PeppOweHbl, U3OMef, 
Hble JMSTHCeppoleHb!, OOe€ aJIKHJIbHbIeC TPyNMbl KOTOPbIX HaXOJATCA B OH 
ape UWHkKJoNeHTaqvena. 

Vizomepubie amkusdeppoueHbl pasqenenbl XpomaTorpaduyecku Ha Oe3Bo 
HOM OkucH amiomuHuA. [Ip sTOM MbI HCHOMb3OBaJIN ABTOMATHYeCKHH MpOTOUH 
pedpaxtomep IIPA-25 cucrempr HW. B. OOpeumosa, B. HW. Juanopa-KnoKog 
u E. A. UWn6anosa (*). 

CpaBHeHHe H.-K. CICKTpOB H30MepHbIX uoTHIdeppOleHOB, MOMyYeHHb 
Hamu (I u II) u qustuacdeppouena, NowyyeHHOoro OJHUM H3 Hac HU Bombken 
BOCCTAHOBJeHHeM JMaleTHdepponena III (*), qamo cmeqyromue pesybTaT 

imetudeppouen Il], coqepxamHh STHIbHbIe rTpyNMbl B pa3HbIX KOVJIbIL 
MK IONeHTaveHvia (4) He HMeeT XAPAKTEPHCTHYeCKHX YacTor B OOmacTu 1000- 
1200 cm. J[ustundeppouenti I u Il umetor sacrorst 998 u 1107 cm, xpo 
Toro BellecTBO II umeer emje uacroty 1277 cm * OonbuoH MHTeHCHBHOCTH (Nl 
CI€IHAA MOMHOCTbIO OTCyTcTBYyeT B BelecTBax IJ u III); cneqoBatTenbuo, I u | 
ABJIAIOTCA U3oMepamuH III, T. e. cofep2xKaT O6e STHIbHBIC TpyNMb!l B OMHOM Ap 
WuksonenTanqvena. Merus- uv QuMeTHJ-peppolleHbl, H30Nponua u MM30Npd 
IMscep pOUeHbI TAKXKe MMEIOT XaAPAKTeEPHCTHYECKHe YaCcTOTHI B O6acTu 1000 cm 
u 1107 c+ (xapakrepubl Ja camoro (bepponeHa HM ero MOHOSaMeII,eHHBIX)) 

TakHM OOpasoM, BBeAeHHe NepBO aIKUIbHOM rpyMMbl B APO WHKMONeHT 
ueHa, TaK 2Ke KaK 9TO HMECT MECTO B APOMATHYeCKOM pay, OOMeruaer BCTYNI 
HH BTOPOro aJIKHJa B TO Ke KOJIBILO WMKJONeHTaQueHHa; pH STOM Mosyyaerc 
CMeCh AHasKvJIeppoleHOB Cc 3aMeCTHTeMAMM B OAHOM Aspe. 


OKCNeEPHMCHTAABHAA YaAcTh 


Metuagmepponen. B pacrsop 40 r depponena B 325 mu v-rentar 
mpolyckaica TOK ras00cOpa3sHoro XJOpHcTOrO MeTHsa, MOMyYeHHOrO MoO mete 
Auke, onucaHHou B (*), 43 820 r GesBoqHOoro xmopucToro WHHKa, 525 Ma KOH? 
HCl, 105 ma meruoporo cnupra. TlocrenenHo np Harpepanuu yo 55—66 
BBOAMI0Cb 30 r XMOpHcToro amomunuaA. HarpeBanue nposomKeno B TeyeHue 5 ua: 
Tlocue pasox%KeHuA OObIMHBIM cnoco6om, BbIeneHo 20,4 r »xuqKUX NpORYKTC 


: é | 
* Vismepenne u.-K. CieKTpoB BbinonHeno JI. A. Kosununol u B. B. JIOKWMHBIM, kK) 
TOPbIM aBTOPbI IIPHHOCAT CBOIO GarojapHocTD. 
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€akUuH HM BosBpaileno 10 r HenpopearupoBaBmero dbeppouena. M3 2xuyKux 
POAYKTOB TyTeM pakMOuMpoBaHHoOll NeperouKu c Mocnexyiomelt nepeKpu- 


Talusallvelt W3 aOc. STHMOBOrO cnupTa nomyyeno 1,5 r MeTHIepporena., 
Meus. 118—119°. , 


Halizeno %: C 65,77; 65,80; H 5,87; 5,91; Fe 28,30; 28,26 
CyiHieFe. Baraueneno %; C 65,95; H 6,45; Fe 27,95 


MerundeppoleH — xeuTbIe IYWIMCTHIe WaCTHHKH, MOUTH 6e3 3amaxa; pac- 
BOPuM BO BCeX OObIMHbIX OPraHHYecKUX pacTBOPHTeIAX, HepacTBOpHM B Boje. 
} cIIMpTe pacTBOpuM 3aMeTHO serue, dem cbepponen. Tlomyueno 3,2 r cmecu 
Brecon AuMetueppouena, T. Ku. 127—128°/13 mM, ny = 1,6001, 
, — 1,2646 


s Hafigeno %: C 67,33; 67,48; H 6,56; 6,51; Fe 25,95; 25,94 
Cy.Hy4Fe. Brruncuieno %: C 67,32; EieGson. Fe 26,13 


_ Humeruideppotlen — TeMHo-KpacHad %KHKOCTh c KaM@opHbIM 3anaxom, 
Opowlo pacTBOpHMas B OOIMHBIX OpraHHYecKHX pacTBOpHTeIAX, HepacTBOpU- 
[af B Boje. 

Kpome Toro, nomyyeno 4,3 r cmecu APyruX %*KUAKAX MpOAyKTOB MeTHIUPOBa- 
ua dbeppotena, T. kun. 130—150°/13 mM, Koropble He MOABepramuch NOApooHo- 
Ly H3y4eHHIo. 

Usomeph AuITHAheppouena. Ananoruyuo uz 40 r deppo- 
Ha, pacTBopeHHoro B 300 Mi MeTpoweitHoro supa, 20 ma Opomuctoro sTuNa 
| 10 r XuOpucrToro aJIIOMHHHA B TeX Ke yYCNOBHAX pu Temmepatype 50—60° 
[ IPOOJMKUTeJIbHOCTH ONbITa 5—6 yac. NOMyYeHO: WKUAKUX MposyKTos 8,8 r, 
epHyNOCcb OOpaTHO HelpopearMpoBaBiero cbeppollena — 22,6 r (cpeqHHH BbI- 
OJ IPOAYKTOB aJIKHJIMpOBaHHA, CUYHTaA Ha UCXoONHbIM ceppouen (17,4 r) u 
(OIYUCHHBIM AuaTHMeppowlen coctaBssaet 39%). M3 Hux MoHosTusmeppolena 
lonyueHo 4,2 r, T. e. 18,5% Teopun. 

PasylemeHve UpOyKTOB peak MpOBOsUMOCh MyTeM NocsesOBaTeJIbHOrO 
poMaTorpadupoBpanun dpakuwli, KunaAmux B upegenax: 106—108°/5 mm, 
18— 123°/15 mm u 125—140°/15 mM Ha Oe3BOAHOH OKMCH aJIIOMMHHA BbIILNeOnNcaH- 
IM ciocodom. [lomyuenst: 


Sruanheppouer ns = 1,6010; dz’ = 1,2628 (1,4). MRuaig = 58,06. 


Tustunbeppouen I np = 1,5822; d?’ = 1,2002. MRuaig = 67,35. 
Hafineno %: C 69,16; 69,24; H 7,39; 7,21; Fe 22,94; 22,73 


Justundeppouer II] n» = 1,5850; de = 1,2041. MR aa, = Of ,00.- 


Hafineno %: C 69,35; 69,37; H 7,28; 7,25; Fe 22,85; 22,94 
Cy4H, Fe. BoruuceHo %: C 69,515 TA 7,402 Fer 2a09 


Usonponuadepponuen. Ananoruyno us 40 r peppolena, pacrBo- 
eHHoro B 300 Ma aOc. erpomelnoro supa, 20 Mi XmOpucToro H30Nponua, 
(5 r GesBoqHoro XJOpHCTOrO amIOMHHHA, Nocse OOpaborKu OOBIYHbIM CIIOCO6OM 
iomyyeHo 7,33 r KXUAKUX MposyKToB. BepHysiocb 26,7 r HelpopearupoBaBile- 
© deppouena. Pasgenenue KUAKUX MpOAYKTOB peaKUMH MPOBOAMMOCb NyTeM T0- 
jelOBaTeAbHOrO XpomMatTorpadupoBaHua ppakunli, KANAMMX BIpesenax: 106— 
07/3 mm; 115—120/3 mm, 120—140/3 Mm na OesBOHOH OKMCH aIOMHHUs 
Bec 50 r, BbICoTa culom 40 CM, pacTBOpHTedb H-rellTaH) C IpHMeHeHveM aBTOMa- 
wWueckoro mporounoro pe@paKrometpa IIPA-25 (7), Honyueno 2,3 r usompo- 


lMmbeppoucna, np = 1,5897; di’ = 1,2230. MRuang = 62,92. 
Hafigeno %: C 68,58; 68,49; H 7,09; 7,07; Fe 23,49; 24,37 
CyoHisFe. Brraucneno %: C 68,50; InL 7 AOKo Fe 24,44 
m TAH, vr. 114, No 4 801 


; | 

UsonponusmbeppoueH — TeMHO-KpacHaxt XKHIKOCTb C XapaKTePHbIM KaN 
(POpHbIM 3aMaxXOM, XOPOLIO pacTBOPpHMas B OObIYHbIX OpraHHyeCKHX PacTBOp} 
TeIAX, HepacTBOpuMad B BOJe. 


Tak xe NonyyeHo. 3,3 r quMs0rponuaeppouena n® = 1,5815; d? = 1,216( 


Haiigqeno %: C 70,80; 71,01; H 7,84; 7,76; Fe 21,29; 21,314 
CigHesFe. BprunceHo %: C 71,15; H 8,16; Fe 20,56 


TeMHO-KpacHad 2XKHKOCTb C XapaKTePHbIM KaM@OPHbIM 3allaXOM, XOPOlI 


pacTBOpHMad B OObIUHbIX OpraHH¥eCKHX paCTBOPHTeAX, HepacTBOpHmMad 
Boje. 


Tlocrynuso 
12) Toor 


UWHMTHPOBAHHAA JIMTEPATYPA 
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Jloxnann Akangemun Hayk CCCP 
1957. Tom 114, Ni 4 


XHMHA 


# 
P. 7. OBOJIEHWLEB u B. B. AMBA3OB 


K BOTIPOCY O XPOMATOFPA®HYECKOM BbIJEJIEHHM 
APOMATHUYECKHX YIPJIEBOJOPOJOB U3 HX CMECH 
C CEPAOPrAHHYECKHMH COEJIMHEHH SMH 


(Tp2dcmasaeno axademuxom B. A. Kasanckum 25 XII 1956) 


~ MHOoroyducsIeHHble NOMBITKH BbIJeHTb H3 CepHUCTEIX Here HW NOyyaemblx 
3 HUX HedrelpOyKTOB apoMaTHYeCKHe YIIeBOMOPOMbl, He COsep2xalllNe cepa- 
praHHyecKHX COeHHEHHH, C MOMOMIbIO TAKHX aCOpOeHTOB, Kak CHJIMKareslb H 
MOMOreJIb, He yBeHuamHcb ycnexom ('~*), Tlostomy mpeycraBsserca wenecoo6- 
A3HbIM COOOLLUTb O HEKOTOPbIX Pe3yJIbTATAX MPOBeJeHHbIX HAMH UccueqOBaHH, 
C lWeuibio BbIACHeHHA YyCJIOBHH XpoMaTorpacbHyecKoro BBIJeeHHA apoMa- 
{UECKUX YIIEBONOPOAOB H3 HX CMeCH C CepaoOpraHHyecKHMH CoeqHHeHHAMH, 
XOJAIIMMH B COCTAB JIHFPOMHOKepOCHHOBbIX JHCTHJWJIATOB, T. @. B COCTAB OT- 
OCHTeJIbBHO BbICOKOKHNALINX Ppakuu He*pTH, MbI HCHbITaIH pA aycopOeuTos, 
SIMYCKA€MbIX OTeYECTBEHHOH MPOMBbILUIIeCHHOCTbIO — CHJIMKaresM, OKHCb aJiio- 
HHUA WM aKTHBUpOBaHHble yruiu. Vicnerranve MpoBoyusocb C HCKYCCTBeHHbIMH 
wecamu. Jla olleHKM afcopOupyiloulel CNOCOOHOCTH B3xATHIX HaMH ajcopOeHTOB 
II H36paH MeTOA cdpouTambHOH xpomatTorpadun. Aycopouua npousBo_usach 
3 PaCTBOPOB HCIIbITYeMBIX BeLCCTB B TeEXHHYCCKOM H3OOKTAHe B CTeKJISHHbIX 
QIOHKaX BbICoTOH 50 cm H Mametpom | cM, H M3 BeJHYHHbI yep»xHBaemoro 
JbeMa OlpefemANach BeHUNHA yeIbHOM aycopOuun (Tabn. 1). 

U3 paccmotpenua TaOm. | cmexyer, YTO MCHbITaHMIO MoBeprasuch THNHY- 
ple MOAPHbIe ajcopOeHTbI (CHHKaresH), HeENONApHbIe aycopOenTb (yrvM) 
3aHuMalolladA MpomMexkyTouHoe TosowKeHve OKHCb aOMHHHA. I]puBeyenupie 


TabOauna | 


Y qenbHaa’ aycopOUMa HeEKOTOPbIX apOMaTHYeCKHX YreBOAOPOAOB HM CepaopraHHyeckux 
COeMHeHHM H3 HX paCTBOPOB B TeEXHHYeCKOM H300KTaHe (B MM/r) * 


AjcopOupyemble BellecTBa 
aD OMA RHAEC KHER DCE Os cepaopraHiueckHe coeqHHeHua 
TOpospl 
Ancop6eHTbI ' — u La 1 ' oe E 
8 S| Be | sa} Se BC | & 
Nol = A) lee Be tat 2 A) 
oe Si ter giv eee bb ve teh ome EE Ee 
Be Cra ewiD Ceudee eo hk ee Mae 
o5 a ers eeeea el ab. Ps aad go alent 
2S he BE =asy as) zoe FLO Oe 
JMKaresH: 
ICM 0,24 ae ed ae 0,10 0,49 028 ee 
ACM 0,66 | 0.24 | 0,86 | 0,90 | 0,52 | 4,08 0,63 | 146 
HCb aJNOMHHMA ua xDOMaTOrpaduu 0,09 0,09 0,418 0,08 0,03 0,05 5 ne 
JIM: 9 
pA 0,44 0,46 0,35 | 0,18 | 0,06 | 0,44 | 0,20 | 0,88 
BAY _— 0,74 1,23 1,67 0,44 4,38 1,02 1,54 


* Bo pcex culyvatxX HayasbHan KOHIUCHTPalluA PACTBOPOB CocTaBJANAa 300 MM}j.n. 
*: ap w A—Jl cooTBeTCTBYIOT OyKBaM Ha Puc. 


g* 803 


B TaOMUe 3HAIeHHA. yeMbHOH aqcopOunH KOIeOJIOTCA B IWIMpOKMX Tpeevay 
Wi 3aBMCAT OT IPHpOsbl Kak acopOeHTOB, Tak ajlcopOHpyeMbIX BellleCTB, NpH 
ueM B pale culyyaeB YAeIbHaA acopOuMA APOMATMYECKUX YTMEBOOPOAOB 3Ha 
UNTeNbHO OTMMYaeTCA OT yAebHOM aycopOuNu cepaopraHnyeckHXxX COoeUHCHHH 
B KauecTBe lipimMepa paccMOTpHn 
xpomaTorpaduyeckoe pas jeseHn 
CJIOXKHOH CMecH, CocTOALeH U3 apo 
MaTHUeCKUX YIIeBOOpOMOB HU cepa 
OpraHvyecKHX coeqMHeEHHH WA cily 
yan, KOra H30TepMbI acopOuuu HK 
lepeceKatorcA WM OTCYTCTByeT B3aHM 
HOe BJIMAHWeE KOMIIOHEHTOB CMeCcH 
B paccmaTpHBpaeMoM cCJlyy¥ae 3Hade 
HHA yAeIbHOK aycopOuuu, IpuBesex 
Hple B TaO. 1, OMHOSHATHO XapaKT 
pH3yIOT NOpAOK BbIXOJa KOMMOHE 
TOB XpoMaTorpadupyemMol cMecH, 
TakKKe OPHeHTHPOBOYHO YKAa3bIBAalO 
Ha BO3MOKHY!0 NOJHOTY pasfeueHH 
IlpHMeHaa pa3slHuHbIe acOpOeHTHhl 
OCYINECTBIAA MOCIeLOBATeIbHO MHC 
rokpaTHoe XpoMaTorpapHpoBaHEK 
MOXKHO JOCTHrHYTb HOMHOTO pa3z 
JlGHUA XpoOMaTorpadupyemMow cmec 
OUH W3 BapHaHTOB BO3MO2xKHOM Bi 
Mbl TakOrO XpoMaTorpadHpoBaHh) 
puBeyeH Ha puc. |. 


Puc. 1. Bosmoxuaad cxema xpomatorpadpruec- 


KOTO pa3esIeHHA CMeCH apoMaTHYeCKHX yrve- OKCHepMeHTaJIbHaA npoBepki 
BOMOpOMOB WH cCepaopraHMyecKHX COeZHHEHHH: OJHOrO M3 BAapHaHTOB CXE€Mbl XPOM4 


a — x-6yTH16eH301, 6 — Hara, B — MeTHII- Torpaduyeckoro pa3sjeleHiA, IpuB 
vaptamuu, A — pu-x-6yTuncyappunz, B — gu- % aes 4 | 
A-HOHMICyIbpHuA, B— x-nponuienuscyrppug, ACHBOW HA. DEC, tn SS 
T —au-n-6yraagucyapbuz, JL —6ensuamep- MM Ha NpwMepe UCKyCCTBEHHOM CM 
xantan, JUCM —cuauxarenb mapxn W/CM, CH, COcTOAeH U3 Syne 
ACM —cuiukarenb Mapxu ACM, AP — yronb HapTaivHa, “-MeTHHadptTanuva, Ay 
mapku AP, Al,O3—okucb amOMHHNA «qa -6 3 ae ‘ | 
xpomatorpadun»; /—14—Homepa cbuspTpatos Ht yrusicyibpuza, Au: A HORRY 
cuya, ws0rekcHdeHvucysbpuya 
AM-H-OyTHIAMCyIbpusa HK OeH3HIMepKaliTaHa, paCTBOpeHHBIX B_ Te} 
HMyeCKOM MW300KTaHe. KoHIeHTpaluaA KaxKOrO KOMIMOHeHTa cMeCH Obia paB 
300 MM/.1. Ora cMecb B KoNMYeCTBe 20 Mm HaHeceHa Ha CMuIMKaredb MapKu LIC 
KOTOPHIM OblJia 3aMOJIHeHa CTEKIAHHAad KONOHKa BbICOTOL | Mu MaMeTpom 10 mM 
Tlocie BbIMbIBAaHHA acOpOHpOBaHHbIX BeIeCTB CMECbIO H800KTaHa C alleTOHO 
B3ATHIX B OTHOWeHHH 15:1 Mo OObemy, ObINO NOmy4YeHO Tp Xpomatorpapuy 
CKUX cbunbtpata — Ne 1,2 u 3. Ounprpar No 4, copepxamuli GensunmepKarTal 
ObII MOIYYeH B PesyJbTaTe BbIMbIBAHHA erO YMCTbIM alleToHOM. Dusprpar Ne) 
Obll HaweceH Ha yroub MapKku AP, KoroppiM Obla ganonHeHa cTreKaHHé 
KOJIOHKa, aHaJOrMuHasd yKasaHHou Bblute. [locae BbIMbIBAHHA H3O0OKTAHOM 6) 
JK Mogyyenbl WBa dbumprpata: Ned, coqep Kant n-OyTun6en30n, u Ne 6, cone) 
KAM AU-H-HOnMICyI_puA. Dunprpatst Ne 2 u 3 Opimu oTxpomatorpadupoBaH 
Ha cuuIMKareme Mapku ACM, B pesyaprate vero Obl NOomyyeHb! :usbTpAl 
°7, 8,9 u 10. ®untparst Ne 7 u 10 Onimu orxpomarorpadupoBaHE! CooTBE 
CTBeHHO Ha yruie AP uM OKMCH aNIOMMHMA C MapKOl «a Xpomatorpaduny». [1p 
3TOM OBIWIM NomyyeHb! PubTpatTbi Ne 5, 11, 12 u 13. Mocnequutt Onin 3arem OTxp} 
maTorpadupoBaH Ha yrue AP, B pesysbTate vero Obl nosyyen PusetTpar Ne | 
cofepxxalluu vs0reKcuseHHsicy bu B CMeCH Cc a%-MeTUHadTranuHomM. Pesyyn 
TaTbl XpOMatorpa@upoBanua cBefenbl B Tan. 2, paccMoTpeHue KOTOpOH cBHy 


a 
ckceineeee ONbITaMH a MpOBepeHoO, 4TO 3HAaYeHHA YyJeNbHOH acopoOunu re 
JcyiIbpujla H A-ponMidennscyibpusa Ha HCHbITAaHABIX ‘ 

ajcop6e 
YeCKH OfMHAKOBHI. REP SET ya he | 
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TeIbCTByeT O He§OCTATOYHO MOMHOM XpoOMaTorpadHyeckoM pa3jeneHuH B3ATOH 
HaMH CMecH. CpaBHUTeIbHO HeOO/IbINIHe BbIXOMbI BbICCHHBIX KOMIOHEHTOB cMe- 
CH OODACHAIOTCA PaCXOJOM BelllecTBa Ha aHaslu3 B Npollecce KOHTPONA Xpoma- 
rorpapuyeckux duibrpatos. B uucroM Buje OblIM BbIeMeHbI TOKO H-OyTHI- 


TaoOauna 2 


PesymbTaTbl XpoMaTorpaupoBaHHA HCKYCCTBeHHOH BOCbMHKOMMOHeHTHOM cmecu 
APOMATHYECKHX YIJIeBOLOPOAOB MU cepaopraHMyeckux coesqMHeHHit 


: 4 
Xpomatorpaduyeckue (PuIbTpaTHt 
Xpomatorpaupyemsie | Mapxu 
P cmMecu ancop- BbIXOL B % OT 
6euTos}| Ne cocTaB co_ep2xkKaHHa B 
HCXOAHOH CMecH 
Mcxoquaa CMecb ICM 4 _ 
2 — a 
3 = =, 
4 6eH3uJIMepKallT aH 2 
PusbtTpaT Ne 4 AP 5 H-Oy THIGeH30N 35 
6 AH-N-HOHWJICcy JbpUL 48 
PusTpat Ne 2 ACM 7 = pee 
8 Qu-H-6Oy THCY Abou Pil 
PumbtTpaT Ne 3 ACM - cMeCb HadTasiuHa C QU-H-6yTHACybipu OM 81 (aucyubobug) 
Musnbtpat Ne 7 AP 5 H-Oy THMOeH3ON 60 
44 QH-H-OyTHIAUCYIbpuA CE MbT 
PunptpaT Ne 10 Al,O, 12 CM€Cb &-MeTHJIHamTaaHHa C MH-H-6y THA CY Jb- — 
uzoM 
13 _ — 
Punbtpat Ne 13 AP 8 Qu-H-OyTHICyIbbuA 24 
14 CMe€Ch “-Me€THJIHa@TaqHHa c H30reKcHudeHHu - — 
cyibdHAOM 


OeHsou, OeH3HIMepKallTaH, u-H-OyTHICyIbduA AW Au-H-HOHMJICyAbpUA; o-Me- 
THIHaTasIHH, HadrasuHH, M30rekcHdeHvcyIbpuy, a TakxKe u-A-OyTHIH- 
Cyb®u He ObIIM BbIJeeHbI B YHCTOM BUJe, Kak 3TO MpesuMonaranoch M0 cxe- 
Me, IipHBeyeHHou Ha puce. 1. HecoorBerctBue cxeMe KOHCYHbIX Pe3YyJIbTATOB OIIbI- 
TOB MOXKHO OOBACHHTb NepeceyeHHeM H380TEpM aJCOpOWHH, a BO3MOXKHO, H B3a- 
MMHbIM BJIMAHHeEM pasesIMeMbIX KOMMOHeHTOB. Hayo nomaraTb, 4TO WA pe- 
WICHHA SayauH pasfeJeHHA CMeCH apOMaTHYeCKHX YIJIeBOJOPOAOB HM cepaopra- 
HUYeECKHX COeAMHEHHM HeEOOXOAHMO BHINOJHeHHe HcceOBaHHA 0 U3ydeHUIO 
M3OTEPM afCOpOMHH BO3MOXKHO OoMbuleroO YMCA YNOMAHYTHIX coeqMHeHHH. 

BpijeneHue H-OyTum6eH30a H3 ero cMecH Cc JH-H-OyTHJICyIbPuAOM, [H-A- 
OYTUMUCyIbDUOM HU OeH3HJIMepKallTaHOM ObIlIO HaMH JOCTHTHYTO XpoMmato- 
rpapupoBaHveM B aHaJIOrHUHbIX YCOBHAX Ha cHwluKarese MapKu ACM. Buirec- 
HeHHe MpOu3BOAUMOCb PpacTBOpOM alleTOHa B TeXHHYecKOM u300KTaHe (1 : 15 
mo OObemy). 

XpomatorpaMMa, lpHBejleHHad Hapuc. 2, yOeqUTeMbHO MOKa3bIBaeT, YTO A- 
OyTHNOeH301 MOXKHO XOPOWO XpOMaTorpaH4ecKH BbIJeUTb H3 erO CMeCH C 
M-H-OyTHJICYIbpHAOM, JH-A-OyTHALUCyIbpYAOM MU OeH3SHJIMepKallTaHoM, a 
TakxKe, HaflO MOJlaraTb, 43 AaHaJOrM4HbIX CMeceH CepaopraHWyecKHX CcoeHHe- 
Hui. B rex (busbTpatTax, KOTOpble cofepxKau H-OyTuNOeH3ON, CepaopraHnyueckue 
COeIMHCHHUA OOHapyKeHb! He ObINM, H, HaoOopoT, B PusMbTpaTax, coqepxKallNXx 
OOULYIO cepy, OTCYTCTBOBa H-OyTHIOeH3ON. 

Kak H B TpejbiylleM OMbITe, MbI BUAMM, YTO BeMYHHA yeNbHO ajcopo- 
IMM, MOJyYeHHad B ONpeAeIeHHbIX YCJIOBHAX, He BCerfa OMHOSHAYHO XapakTe- 
pusyeT CTeMeHb paseNAeMOCTH XpOMaTOrpapupyeMbIX BellecTB, a Take M0- 
DANOK HX BBIMBIBAHHA, HM UTO HMeeT MeCTO B3aHMHOE BMAHMe alcopOupyembIx 
BellecTB. Tak, HallpuMep, 10 BelHuMHe yJeubHOM aycopOuuH Ha cHMKaree 
ACM, Moxkuo ObINO OKUJaTb, ITO A-GCyTHIOeH30 TPyAHO OTAeNHTb OT LH-A- 
SyTuIucyIbpusa. OfHako OBIT MoKasbiBaeT, 4TO A-OYTHOeHSOJI BbIMbIBAeT- 
cH B UHCTOM BHe HU YTO AH-H-OYTHJIAUMCYIbPUA BbIMbIBAeTCA NOce BbIXOfa H- 
FYTHIOeH3 Oa. 

B ycOBMAX, AHaIOrHUHBIX TEM, B KOTOPHIX Obi MPOMSBeJeHbI ONBITHI C HC~ 
KYCCTBCHHBIMH CMeCAMH, ObIO IpousBeqeHO XpoMaTorpadupoBaHue CMecH apo- 
MATHUCCKHX YIrveBOJOpoAOB HW cepaopraHMyecKHX COeMHEHHH, BbI/eeHHOH 
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v3 dpakiuu 194—214° tyiimasuuckoH HebrH xpomaTorpaduyeckuM lye} 
(puc. 3). U3 paccmorpenuad KpMBbIX CulefyeT, YTO 3HAYHTeIbHad YaCTb apoMal 
THYECKHX YIVICBOMOPOAOB BbIeAeTCA Oe3 MpMMecH CcepaopraHHyecKHxX coely 
HeHHH. CreqyeT OTMeETHTb, 4TO B TeX (UJMIbTPaTaX, NOKasaTeb MpPesOMJIeHHs 


(5) % 
20 
1) 
0 

or 


Puc. 2. XpomaTorpaMmMa UcKYyccTBeHHOM cmecu n-OyTHIOeH301a H cepa- 

opraHHyeckux cOoeqHHeHHH Ha cumuKarene ACM: J — x-6yTHs6eH3ON, 

2 — av-[uo6yTurgucyippun, 8 — x-6yTHcymbpun, 4—cmecb cyubpusa c | 
MepKanTaHoM, 5 — 6eH3HJIMepKanTaH 


KOTOPEIX Obln pape 1,4048, orcyTcTBoBaIM cepaopraHMyuecKkHe COeAMHEHHA, 4 
(POpMOHTOBAA peakUuA Obla NOMORKUTeMbHOM, YTO YKa3bIBaJIO Ha ane 
apOMATHYeCKHX yrmeBOMOpoAoB 6e3 .MpHMecH cepaopraHHyecKHX COeHHeEHHH) 


ls] 
% 
{406 075 
| 4605 95 
Nas 
1404 O25 
f, 
ee 25 50 75 100 4.5 


vy 


Puc. 3. XpomarorpamMa cMecH apoOMaTHueCKHX YrvIeBOMOPONOB Hu 
cepaopraHHyecKHX COeHHEHHH, BbIAeMeHHOH v3 Ppakuuu TYAMasHH- 
cKoH Hepru 194—214°. Ancop6ent — cunuKarenb ACM 


| — fin, 2 — oOulaa cepa 


| 
PesysbTaTbl XpOMaTorpapupOBaHuA Kak MCKYCCTBEHHBIX cMecell, TaK M y3! 
KOH *pakIlWH, BbIeIeHHOM U3 CepHUcTOM HedTu, yKa3biBaloT Ha NpHHUMN Mab: 
Hy!0 BO3MOXKHOCTh XpoMaTorpaduyeckoro pasfeneHHA CMeceli apomaTuyeckH? 
YrIeBOMOpOAOB HM CepaopraHvyecKHX COeAHHEHHH, a TakKxKe Ha HeEOOXOMMOCTE 
JlabHelwero CHcTeMaTHYeCKOrO UccMeqOBaHHA STOrO BOMIpoca. 
B akciepHMeHTasbHoH yacTH paOorbl IpHHuMana yuacrue sma6opaH: 
Pr. UT. Ppu6xKosa. 


Otjen xumuu Baukupcxoro dunnana Toctynuao 
Axaylemuu Hayx CCCP 25 XII 1956 


IMTHMPOBAHHASA JIMUTEPATYPA 


: 1G. Dinneen, Cy Bailey, J. smith, a batt Anne Chem., 19, 992 (1947) 
_ D-Haresnape, F. Fidler, R. Lowry, Ind. and Eng. Chem., 41, 2691 (1949)| 
* A.C. Cocuuna, Tp. Mucr. neta AH CCCP, 8, 68 (1956). | 


Horaaygn Akayemun nayx CCCP 
1957. Tom 114, Ni 4 


XHMHA 


# 
M. H. PAPBEPOB, K. A. MAUTHHA u C. H. KPIOKOB 


ABA METOMA TEXHH4UECKOLPO CHHTE3A METHJINEHTAXHEHA 


(ITpedcmaeaeno axademuxom H. H. Hasapoesim 15 I 1957) 


MervsneHTaqvek ABIAeTCA JO Cero BPCMeCHH TeXHHYECKH MaJIO JOCTYMHBIM 
MeHOM. EQUHCTBeEHHBIM cloco6oM, KOTOpbIii MOXKeT HMe€Tb HEKOTOPOe MpOMBILLI- 
€HHOe 3Ha¥eHHe, ABAeTCA MpeIOXKeHHbI AMepHKAHCKHMH aBTOpaMM MeTO} 
OYYeHHA MeTHJIMeHTaqveHa H3 alleTOHa yepes pay cragquli (!). Mexyy Tem 
THINeHTaqveH MpefcTaBlser ONpeeneHHbId TexXHHYeCKHi HHTepec BBUAY 
BOHCTB ero NOJIMMepoB H conomHMepos (7). B HacTosilel craTbe OMMCbIBaIOTCA 
Ba pa3spaOoTaHHbIX HaMM MeTOJa TeXHHYeCKOrO CHHTe3a MeTHVJIMeHTaqHena. 

I. B name maOopaTopuu No_poOuo u8yyanch peakKUMH B3auMojelicTBHA 
wePHHOB Cc asibyerujamu (%). [Ipu BsaumogelictBuM H3800yTHIeHa C alleTabje- 
WOM MB IipHcytcTBuH 1—2%-H cepHOH KHCIOTbI OCHOBHBIM IpOsyKTOM peak- 
MM, lolyuatouluMca c BbIxofom 90% Ha MpopearupoBaBliuM asmbyerug, 
BusetcaA 2,4,4,6-rerpametunguokcaH-!,3 (TMJI(1)). B aureparype umetorca 
Ka3saHHA O TOM, 4TO aNKHIAMOKCaHbI-1,3 MOryT CAYKUTb HCXOJHbIMH Bellle- 
TBAMH JIX CHHTe3a HeHOB (*). 

Hawi OmbITbl nOKa3aiu, YTO MpH mMponycke TMJ] (I) B cmecu c BO,AHBIMH 
apamMu pH Temnepatype 300—325° Haq kaTamM3aTOpoM MeTHJIMeHTaqHeH 
OydaeTca C BbIXOJOM Jo 75 MO. % Ha pasmoxwKeHHbIM I. IIpu stom oOpa3yerca 
Ba H30MepHbIX JveHa-2-MeTusneHtaquen-1,3 (11) u 4-meruanentagnen-1,3 (III). 
6a W30Mepa BecbMa OH3KH TO cbu3HyecKHM cBOHcTBaM. KomnuecTBeHHoe 
lipejleleHHe UX B CMCCH OCHOBbIBaeTCA Ha Pa3JIMYHOM OTHOIICHHH K MaJIeHHO- 
omy aurugpuyy: Il o6pasyer aggyxt, a II] — cononumep (°). B npucyrcrsun 
HrHOuTOpoOB cKMoHHOcTb III k nomMMepH3alHH MOXeT ObITh MOfaBJeHa, WH OH 
yaet oryenen or II. I] u III nonyyenpi B coorHoumenuu 45 : 55. 

Kpome MerHumeHTaqveHa, IpH KOHTaKTHOM pacilemieHuu I oOpasyetca B 
eOOuIbIIOM KOMYecTBe (3% Ha TpomymleHHbI 1) cmecb ABYX H3OMePHBIX Me- 
yumeuteHosiosp (1V u V). VMeer mecto Takxke peaks Kpekuura | Ha Hcxog- 
pie alleTayibyeruy u us00yTumeH. Ham npegcTaBsinerca BepOATHOH cwlefyloulad 
xeMa KOHTaKTHOrO paciienmeHua TMJ] (I) B Quen: 


CH, 


CH,CHO i Sch, 7 
CHC CH CHCHSINNAL0 © a | ' 
CH, =_—— | | ——> | CH,CCH,CHCH,! -+ CH;CHO 
cach O-CH-O 1 | | i 
| 1 OH OH 1 
CH, (2 a) 
CHg Vi 
if 
(eo) x 
DY 0 
oe CH 
CH,=C—CH=CH—CH, CH,= C—CH,CHOHCH, 
u IV 
CH, Gh 
CH,=CH—CH=C—CH, CH,C =CHCHOHCH, 


i Vv 
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Boga, 10-BUMMOMY, IIpHHUMaeT yYacTHe B peaKILH¥ M CMocoOcTByeT Fup 
au3y I Ha NOBépXHOCTH KaTaIMsaTOpa B MpOMe*KYTOUHbIA THOU (V1). B Momel 
cBoero O6pasoBaHua\ VI jernypaTupyerca Cc OTIMeNMeHHeM OHO WH WByX M 
JICKYI BObI H C OOpasoBaHHeM, COOTBETCTBEHHO, CMECH JIBYX HSOMCPHBIX MCTH, 
neHtenonos IV, V uau guenos I], III. 

B ra6n. 1 mpupeyeHbl! JaHHble OAHOTO M3 THMMOHbIX OamaHCOBbIX OTIbITS 
KOHTaKTHOrO paculeneHua I. YcnoBuaA UpoBesqeHHA peakIHH: TemMepaTy] 
325°, o6beMHas cKOpocTb 2,63, pasOaBseHve BOAAHBIMH NapaMu 1:3. Ha ke 
TaKTMpoBaHHe Mofano 47,67 r I. 


Ta6Oauna 1 Tadmuna 
Baton Bpixog B Mou. % Been Buixog B MOU. 
ay Ra 5A a Ha lpo-|Ha Pa 
= 3 2 pau. 
nya £| nyiy-d] wom. 1 Svar | ayue | nox 
Metuanentanuen 18,6 68,6) 74,4 MerTuuinentaquen 24,;152,| 37,0.) ae 
Viso6 yTunex Gets) eLScnh AS) Vsonpeu A 160i eels ai 
BytuieHb! wu mpo- V306yTueH 2,210) “3,4 6: 
MMe 0,27 WC ee SIAL) IIponuiex OF S80 xf, 3 a 
YroJib Ha KaTaJiu- ,»OOpaTuHbi* gumep} 31,260} — = 
3aTope 0,052 OR 2) 2ORZ Buicuime yrueBozo- 
,OOpaTHpi* jH- po7pl 0,930) 1,4 2, 
okcaH Pec) 4,8; — Yroulb Ha KaTaJiu- 
MerusmenTeHow 1,04 3,0 — 3aTope Hea Paoy a 24 (5) 5 
Cmona wu ToTepH 2,16 Arey) HH Tlotepu 2,883) 4,4. 8 
Beero. . .| 47,67| 100,0| 100,0 sad | 65,2 | # | 100 


II. [pyrum Bo3MoxKHbIM TEXHHYECKHM MeTOJOM CHHTe3a MeTHJIMeHTaeHx 
ABIAeCTCA MerHApHpoBawvHe AuMepa Mpomusena — 2-meruumentena-1 (VII 
Oror WHMep MOxXer ObITb NosyueH C BbIXOaMH, OM3KHMH K KOJIMUeCTBEHHBI 
WuMepuvsaluel mponuaena ro Lluraepy (°) B NpHcyTcTBHH TpHadKuaIOMUY 
Kak KaTaJM3aTopa. 

OnbiTbl 10 KaTalMTHYecKOMy JerHyApHpoBaHuio VII noKa3anu, uTO ta 
oOpa30M MOXKHO HOJYINTb MeTHINeHTaqueH (3ecb TakxKe Tlomyuaerca cme 
usomepos II u II] mpumMepHoB paBHbIxX COOTHOIMIeHHAX) C BLIXOJOM 35—38% 
nponymenubli u 70—75% Ha pa3sioxKenHpl VII. | 

ViutepecHo OTMeTHTb, UTO IPH 9TOM MPOMCXOAMT 3HAUHTebHad W30MepH3 
mua VII c nepemetienuem ABOHHOK CBA3H BHYTPb MOJIeKyJbI H NpeBpanjennem 
2-merusnenren-2 (VIII). Hapayy c strum uMmetor Mecro HM HeKOTOpbIe not 
peaxuuu KpekuHra VII u VIII c o6pazs0Banvem usompena (qeMeTHMpOBaHHel 
ipomvvieHa, H300yTuIeHa uM 9THIeHA: 


. CH, 
AI(CoH3). 
2aGHy— Chi GH ee CH, —CH,—CH,—C=CH, | 


vn 


ee as 
CH;—CH ak —€=Ch, > QN Hsomepnsauua 
%, CH, CH, 
CHy=CH—CH=C—Ch, CH;—CH,—CH=C—Ch, 


tl 


| 
IIpuBoqum Tannunbiit Gamancopprii OnbIT eruypupoBaHna 2-meruyitienTeHa, 
Vit) (ra61. 2). Yenosua onbira: Temnepatypa 500°, o6nemnas cKOpACTmaE 
0,6; pasOasnenve napamu Bog | : 1,75. B peakuuio npomymeno — 65,2 r VI 
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IKCTeCPHMeHTANDHAA YacTh 


Kouraxkruie PeaKUMM NPOBOAMIHCh B IIeKTPpONeyM OnOuyoro TuMa Cc KBap- 
eso TpyOKol (d = 17 mm, J = 900 mm). Temilepatypa u3Mepsslacb TepMo- 
apaMH cBepXy WH CHH3y KOHTaKTHOrO COA HW NoepKuUBaacb B Upeqenax--2°. 
[cxoqubie npoxyxret I u VII nogaBanncb aBromaTwuecKUMH JlaTUHKaMH B HYK- 
BIX COOTHOMCHHAX MpelBapuTebHO B UcHapuTenb — MoforpeBatemb, re appl 
OBOJMIUCb AO TeMMepatTypbI pe- 


KuMH. KonraKTuplli ras mpoxo- . 
WI XOMOAMIDHUK, rye 3HauHTeb- ie 
as UaCTb €rO KOHJeCHCHpPOBaach; 140 
€CKOHJ[CHCHpOBaHHbIi ra3 mocty- 
al B rasometp. IlomyyeHHbli Ka- 130 
ajlu3aT PasroHAJICA Ha Ppakuuu 
a JaOopaTOpHOH KoMOHKe (33 7.7.). 120\ 
30 «dpakunH 50—80° onpege- 
AOCb COepxKaHHe AMeHOB pe- 0 
KilMeH C MaJICHHOBbIM aHrHypu- 


OM B 3aladHHbIX ammysax (7). 100 
HaJIM3 § HECKOHJCHCHpOBaHHOro 


d3a MPOHSBOAWICH Ha alvapaTe pyc. 1. Tpadux pasrouxu «oOpatnoro» Terpame- 
pea, a COfepxKanve JMeHOBHIX THIMOKCaHa: J — TeMnepatypa Kunenua, 2—n7 
PIEBOAOPpOAOB B HEM — Ha MIpu- 
ope Byuimapuua (°). 

Ilpu mpopeyenun OamaHcoBbixX OMbITOB KaTaJIM3aT TWLaTeIbHO OCYIaJICA H 
a3rOHAJICH Ha MpellusHonnol KomoHKe (60 7. T.). 

2,4,4,6-rerpametunjuokcan-1,3(1) npuMenssica cr. kun. 139—141°; d?°0,9039; 
2 14192 (3); 2-merumnenten-! (VII) c 7. kun. 60—62°, d?” 0,6813, nip 1,3920 
). Ilpu KouraxrHom pacmenmenuu I MpWMeHsJICA CeeKTMBHbIM Ka- 
TalH3aTOp JIA MpeBpallleHuA au - 
KHJIMMOKCaHOB B HeHbI (paspado- 
TAHHbIM OHHM H3: HAC COBMeCTHO. 
eT. VW. Kummuckum). pu gerny- 
pupopannu VII — crangaprTupili 
KaTasIM3aTop JIA eruapupoBanusa 
OyTHIeHa B AUBHHU (Ha ocHOBe 
OKHCH WHHKa). 

O6ObemHas CkKOpocTb ompeye- 
iaacb B MUJJIMIUTpax moqaBae- 
Moro %*HAKOorO mposxyKta | u VII 
Ha 1 Mu KaTasiu3aTopa B Yac. Pa3- 
OaBseHHe BOJAHBIMH MapaMv BbI- 
paxkalocb B  OOBEMHBIX CO- 
OTHOIMeCHHAX UCXOMHbIX MpOyK- 


Puc. 2. Tpabux pasronKu KoHZeHcaTa top (I u VII) B xnyKoM Bue. 
erHIpHpoBaHHA 2-mMeTHvINeHTaHa-1: /—Temmepa- (CmMeCb VW30MePHbIX MeTHJIMeCHTAa- 
Typa Kunenna, 2—n‘p queHoB c T. Kun. 75,5 — 76°, 


d?° 0,7215, nix 1,4462, Bogopognoe 
HcNO HaliqeHo 538—542, Cgtl,, BermucneHo 046. JIutepaTypHbie jaHHble 
isi CMeCH M30MepoB: T. KH. 72,5—75,5°, ns 1,4474 (2°). 
KonuuectBpenuHoe onpegeneunue Il u Ill. B oxnaxgenuyto 
MIyty © HaBecKOlt MamenHOBoro aHrugpuya B 5—7 MA TOMyONa BHOCHMACh 
WWaiHHad aMMyiKa Cc HaBecKOK AueHa (0,5—0,7 1), 3ampaBNeHHoro rHApoxu- 
OHOM, H BHYTpH pa3sOuBanacb. Uepes Tpu AHA Nocse BbIepAXUBAHHA TIP KOM- 
ATHOM TeMMepaType aMMyJla BCKpbiBalacb. Tomyoum mu HelpopearupoBaBlinu 
I orcacbipamucb HO BakyyMOM JO NocTosHHoro Beca. T. Wa. aqayKra II c 
aJIeHHOBbIM aHruypugom 57,8—58,2; murepaTypHble JaHHHbie 57° (°). 
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Cmecb H30MepHHX MeTHAMeHTeHONOB IV, V oOnapy 
*KeHa BO dpa 128—130° npu pasrouke «oOpaTHoro»y TMJ] (puc. 1). JIute 
patypHple jJanubie: T. Kun. 130—130,5° (4). Cogepxxanve IV u V Bo dpakunu 
onpeyeleHHoe Kak alleTHIHpOBaHweM, TaK H MO HeHacblljeHHOcTH (6pomuy| 
OpoMaTHBIM MeTOOM) coBMajaeT, a HMeHHO (COOTBeETCTBEHHO): 75,5 u 76,4% 


Tlonyuen auerar c tT. Kum. 142—143° npu -742 mm, dj’ 0,8852, np 1,4160 
MR, 40,2, Betuucueno 40,48. JIureparypHpie aHHble AA alleTata IV ay 


T. kun. 150,1° npu 763 mm, d3’, 0,8852, nb, 1,4167. 

2-mMeTuaneunTen-2 (VIII) o6napyxen pH pasronKe OOpaTHorO {HI 
Mepa (puc. 2); T. Kun. 67—67,5° npu 760 uM, ns 1,4008, d?® 0,6896. Jlutepatyp| 
HbIe JaHHble: T. Kum. 67,25° mp 760 MM, ns 1,4005, uke 0,6904 (°). 


ApocmaBcKuh TexHosorHyeckHu Tlocrynusio 
HHCTHTYT 14 XI 1956 


WMTHPOBAHHAS JIATEPATYPA 
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Wornangs Akanemun Hayk CCCP 
1957. Tom 114, NM 4 


XHMHA 


A. M. XAJIEW.KHH, B. PT. MECHH w WKOY LHHb 


HCCJIENOBAHHE B OBJIACTH XHMUH NMHA3STHOJIA 
OKHCJIEHHE 3,4-BEH3-1,2,5-THOQMA3OJIA + EPO MPOK3BOJHbIX 


({Ipedcmaeaexo axademukom H. H. Hasapoesim 12 III 1957) 


Pauee ObINO NOKa3aHoO, YTO MMasTHO H ero NIpOUSBOHbIe, a TakxKe |’,2’-Hadr- 
Ma3sTHon (1%) OOnajaior HapsAy c apOMaTHUeCKUMH CBOHCTBAMH H3BeCTHOH He- 
PeAeIbHOCTHIO; HelipeeJIbHbIM XapakTep ITHX COeAMHEHHH OAHAKO He IIMINeH H3- 
ecTHOH cnelwupwunocrH. Tak, HeKOTOpbie peakIWM, XapakTepHble JA aTHWe- 
OBbIX COCMHeHHH, He yaeTCA OCYUIECTBUTb B OTHOIWeHHM MMasTHona (Mpuco- 
qunenve HCl, guenospiii cunres). Kpome Toro, o6HapyxeHo, TO Hempeyens- 
OCTb, yCTaHOBJIEHHad JIA CaMOrO NMasTHOJa, OcmaOmeTca B ero 1,4-quxs0p- 
POHSBOAHOM, HampoTHB — apOMaTHYeCKHH XapakTep B MocseqHeM ycHuH- 
aetca. IIpeycraBiaao B CBA3H C STHM MHTepec JambHeluee ucceqoBaHHue 
CNpeleIbHbIX CBOHCTB NHa3THOJIa HM eFO MPOH3BOJIHBIX, WH JWIA STOM We 
AMM HCMOIb30BaHO OKHCJIeHHe. 

IIpu okuceHuv mva3THosa, 2-merus-, 2-xnop- u 1,4-quxm0pmuasTuoa nep- 
KCYCHOH KHCJIOTOH HaOOJaslocb MpeuMyllecTBeHHOe paspylleHve Bcel Op- 
aHHYecKOM 4YacTH MOJeKyJIbI (cepa OOHapy2KeHa JIHMIb B BHJe cybcbata amMMo- 
ua). [IpH okucnennu 2-xXn0pnvasTuona Hapayy c cybcpaToM aMMOHHs BbIJe- 
€HO He3HauHTelbHoe KOWMYeCTBO 2,4-MHHTpPOpeHuMrHApasona MpeAnooxu- 
CIbHO PIHKOJIEBOrO aJIbylervya, a IPH OKUCICHHH MMa3sTHOJa MOJyYeHO JIMLLIb 
auecTBeHHoe ykKa3aHve Ha HasiWuve abferuqHoH rpynubl. Takum oOpasom, 
epykKcycHad KucmoTa, cmoco6cTBylollad OOpas0BaHH1o N-oKucel rerepomuk- 
MUCCKUX COCJHHEHHH, MPH B3aMMOselcTBHU C NMa38THOJIOM H ero TIpOu3sBo]- 
bIMH MPHBOAMAa MpevMyllecTBeHHO K pa3pyleHHio OpraHuyecKOH YacTH Mo- 
ekyuibl. MHTepecHoO OTMeTHTb B CBA3H C STHM, YTO IIpH HarpeBaHuu 2-MeTHAI- 
masTuona c 30% mepeKucb1o BOJOpOsa B JeqAHOH yKCyCHO KHCOTe He HaOJIt0- 
aJlOCb KaKMX-JIMOO 3aMeTHbIX H3MeHeHHH (*). 

IIlpu okucneHHH %Ke WHasTHOJla NepMaHraHaTOM KaJIMA HAMM BbIJeeHbI [Ba 
pOyktTa; OAMH, CyA M0 AaHHbIM aHaH3a MH cMocoOHocTH OOpasoBaHHA JBy- 
(eTAIMUYECKOTO MpOv3BOAHOrO,MpegscTaBsaeT COOK, cKOpee Bcero, S-HOKHCb 
,1,3-THoqMas0N-4,5-quKapOOHOBylO KHCJIOTY, CTpOeHHA: 


N O 


Ye NG 4 
HOOG=.C So 
VAS 


HOOC — a 


I 


pyro, OmmxKe He HcC/IeqOBaHHbIii, NO MaHHbIM aHaJIH3a COOTBETCTBYeT 
Ocrasy C,H,N,O,SK2,, 4 cTpoeHve ero MOET ObITh MpeAMOAOMKUTEbHO 


pejcTaBleHo opmyvion: 
P (pop oe 
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O6pas0BaHHe STHX BeMeCTB MOKET ObITh OOLACHEHO, e€CJIH IPHHATb, 4K 
OKHCJIeHHe TepMaHraHaTOM KaJIMA MpOMCXOAUT yepes NpeABapHTebHOe TIpH 
COeJMHEHHE 2JIEMCHTQB TepeKHcH Bosopoya (no Barnepy): 


OH OH 
HO 
N N N 
“ge HO TENS HOOC—C7. \ 
Ss — > ho eeeaeee y US ee) 
egy? Sy HOOC—Cy/ 
N N N 
Wl HO 
OH OH 


OJHOBpeMeHHO TIpOUCXOJUT V JambHeliMee OKUCMEHHe OOpasoBaBuielica 2, | 3-THo 
quasou-4,5-uKapOOHOBOH KHCJIOTbI MO CxeMe: 


N O 
Wa WY 
[Meee IAG Si) eee 
CO | le oF 
nie 


Takum Ke 06pa30m lporeKaerT u peakUMa OKUCMeHUA 2-meTHI- ¥ 1’,2’-Hadr 
MHa3STHOJIOB. : | 
Bpicka3aHHble TpecTaBJIeHWA O MeXaHH3Me peaKIHH OKHCJICHHA Hasty 
ola MlepMaHTraHaTOM KaJIMA Kak OyJTO NoOATBepxaioTca OKUCeHHeM 1,4-7 
XJOpMMa3sTHOMa, KOTOPbIi MO CpaBHeHHIO C MMa3THOJIOM NPOABMeT SHAUHTeJIbH 
MeCHbIIyIO HElIpeebHOCTb; MOceqHee HaXOJMTCA B Cormacuu c peakuuel Ta 
jloreHupoBanua. B To BpeMA KaK NMa3THON JerkO IpucoeqMuAeT XOp WU 
6pom, 1,4-quxm0pNuasTHOM B aHAaNOrM4YHbIX yCOBMAX He MpHcoeMAAeT Tadic 
TeHOB. 
IIpu okucnenuu 1,4-quxnopnuvasTuola MepMaHraHaTOM KaJIvA TMOCceqHHy 
BCTYyIlaeT B P€aKI[MIO MeHee SHEPIHYHO, HEXEN NHa3THON; MOITOMy B3aHMoAelicy 
Bue 1,4-(MXNOpnva3sTHOa C HepMaHraHaTOM KaJIHA MpHUIOCh MpOBOAUT 
HECKOJIbKO Ooslee 2KeCTKUX yceuOBuAX. Bo3MoxHO, ¥TO MpH 3TOM Mpotiecc ( 
MIpeBaupoBal Hay Mpomeccom (A), BcmeycTBHe Yero COpas0BaOCch NpeHMyIé 
CTBeHHO coeyuHeHnue II. 
[Ip O3OHHpOBaHHH MMasTHONa* BbINeNeH O80HU Cc T. nu. 60°, KOTOpHIH m¢ 
cle pasJIOKeHHA ipescTaBsaN coool cmecb 2,1,3-THoqua30n-4,5-quKapOoHd 
BOM KHcCNOTH, 2,1,3-THOAMaso-4,5-[Malbqerufa W PIMOKCasIA; B 3TOM CHYY 
MeXaHH3M peaKI[MH MO*KeT ObITbh pescTaBed CAeAyIOUluM OO6pa3som: 


qt — = aes oe) 


TloceqHHe 4Ba BellecTBa BbIJeeHbI B BUe COOTBETCTBYIONIMX CEMHKapOa30HOE 
KpOMe Toro, NlOJlyYeHO HM HEKOTOPOe KOMMUeCTBO CybiaTa aMMOHHA. 

Ha ocHoBaHHv MOyUeHHbIX JaHHbIX OKHCJIeHHA MMasTHOa HU HeKOTOPbI 
ero MIpOH3BOJHBIX NepMaHraHaTOM KaJIMA HM O30HOM cyleflyeT, uTO MH a3THo. 


* Tlonbsyemca caryyaeM BbIpasHTb 6narogapHocTs npod. A. UW. Axy6uunx u H. I. Kacarkt 
HOH 3a COMeHCTBHE B MpoBefsenuu padorbl B JITY u uennble yKasaHua. 
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OnaqaeT HeMpeAeAbHBIM XapakTepoM, PaHee ycraHoBNeHHbIM Ha TpHMepax 
aJIOHMpOBaHHaA. . 


« 
OKCNeCPHMeCHTAALHAA YacTb 


OkuUCHeHHe MHA3THORA NepyKcycuol KucaorToid. 
[0 r nuasruona, T. m1. 40—42°, 1135 Ma yKcycHol KHCOTHT, cojepxKarreh 11% 
lepyKCYCHOH, HarpeBaJIHcb Ha KHMAleH BOAAHOM OaHe 48 yac., Hocne yero 
eAKUMOHHAA Macca pas0aBJIANacb BOWOH. BrrjennBumiica ocaqoK (1,3 r mu- 
IgTHONAa, He BCTYNHMBIUeErO B peaKILHI0) OTPHJIbTPOBbIBaJICA, (PuIbTpaT KOHILeHT- 
IMPOBaNCA (PH STOM ObIIO OTOFHAHO 3HaYHTebHOe KOJMUeCTBO NMa3sTHONA) H 
CTATOK TIPOMbIBaJICA CIIMPTOM MH S9*pupoM; Noyueno 0,75 r cymbcdara amMmMonua. 


Halimeno %: S 23,75; 23,98 
(NH4)2.SO4. BpraneneHo %: S 24,24 


OKHUCHeHHe THA3THOHAA TepMaHraHaTOM Kaaguag. K 
sMecH 4 r nMasTHosa, T. na. 40—42°,n 40 Ma Bofbl UpHOaBAOch NOpiuAMH 
mpu 50° wu pasmemmBaHuu 30 r NepManraHata Kanua (B Buge 8% pacrBopa) 
JO C1aO0 PosOBOro OKpaliMBanuA. BpijetMBwaacad NepeKucb MapraHila OTcpub- 
TPOBbIBAaCb, MPOMbIBaacb Topsyeli BOMOH, WH OOBeMHEHHbIe UIbTpaTbl 
KOHILEHTPHPOBaIUCb B BaKyyMe pH 50—60°, Mocae vero BBIJeHBUIMeECA KPH- 
oTAJIbI OTPUJIbTPOBHIBaIHCb. [lomyueno 2,42 r BewjecTBa, cosep2xalero Kaui, 
ferKO pacTBOPHMOrO B BOse, MaJIO B CIMpTe, He pacTBOpHMOro B OpraHHyecKHXx 
pactBoputTeiax. M3 d@umbtTpata Mocuie HeliTpadH3aluH COAHOM KHCOTOM BBI- 
feneHo 2,86 r sellectBa, T. mu. 268° (c pa3moxKeHHeM), KOTOpble mMocse 
MepeKPHCTaIH3alHH H3 BOMbl MaJlO pacTBOPAJIHCb B COUpTe H He pacTBopa- 
Cb B OpraHHuecKHX pacTBOpHTedAx. 


Haiiqeno %: C 23,70; 23,39; H 1,41; 0,86; N 13,62; 13,68; S 15,23; 15,20 
C,H,NO,S. [Baraucneno %: C 23,30; H 0,97: N 13,59: S 15,52 


Avamu3 9TOTO Ke MposyKtTa B Bue Ag-nMpou3Bo,Horo (BeCOBbIM IyTeM): 
Ananu3 mpoyykta, coylepxkaulero KanHiik 


Hatiqeno %: Ag 51,80; 51,77 
CyN2OgSAgy. Brruncneno %: Ag 51,43 


Anaiu3 Mpoytykta, cofep»xaulero KaJMi 


Harmreno: OAeOmi079 540,005 Ha sOt sted o SN M2 2eds 
C.H,O4N2SKo. BpruucneHo %: C 10,53; H 0,89 N 12,28 


OxucneHunel4auxnopnuasTtTHona nepMaHraHaTOM 
Kaaua. Cmecb 3r 1,4-quxnopnuastuona, T. nu. 178—179,5°, uw 40 ma 4% 
PpacTBopa efKoro HaTpa HarpeBaslacb JO KHIICHHA, HM Ip sTOM TemllepaType u 
Ppa3MelIMBaHH TpHOaBsAJICA MocTelieHHo pactBop 20 r NepMaHraHata KaJHA B 
950 Ma BOJbI ZO cia6o po3oBoro okpamimMBaHua. Ilocne oTqenenua NepekKucu 
Mapranila H KOHUeHTpHpoBaHua (PubTpata (B BakyyMe) BbiIjeneHo 2,32 r be- 
UlecTBa. 

Hafineno %: C 10,96; 10,64; H 1,42; 1,05; N 11,93; 12,04 
CoH,O4N2SKog. BoruncneHo %: C 10,03; H 0,887; N 12,28 


OsoHH¥poBaHHe NuHaABZTHOAA. B pacrpop 4 r nmua3ztHona, 
T. na. 42°,B65ma xmopotbopma mpu —10, —15° nponyckacs 030H (KOHMeHTpa- 
una 030Ha ~7% ). Briyeneno 5 r GembIX KpucTannoB, T. 11. 60° (c pasor%KeHHem 
B 3alaiHHOM Kalluiape); BbIxXog 73,2% TeopHlH. 

1,45 r o30HHa pasmaranucbh BOAOl, pacTBop HelirpanusoBalicA KapOOHAaTOM 
Oapua, ocagqoKk (cymbibata Gaps c u3ObITKOM KapOonaTa Oapua) OTPUIbTpO- 
BLIBAJICA, MPOMbIBaicHh Tropsuei BOAO, H OObeAUNeHHBIe CbuNbTpaTb mpu 50° 
KOHIeCHTpHpOBasuch B BakyyMe. BuifenuBuiulica OebIli ocaoK OTPuJIbTpo- 
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BbIBAJICA H MepeKPHCTaJVJIM3OBbIBaJICA 3 BOA; MOMyyeHoO 0,5 r OapweBor cozy 
2,1,3-THOAMa30N-4,5-tuKapOOHOBOH KHCJIOTHI. 


: Hafineno %: C 15,77; 15,48 
C,H,N,SBa$ Buracneno %: C 15,55 


@uaptpat pas6aBuauica 50° cnupToM, HK pacTBopy NpHOaBaanca | r xuop> 
rugpata cemukapOasuya u 1,51 allerata HaTpua; Nomyueno | r cemukapOasona. 
T. Mul. 193—195°; nocme nepeKpucTasu3aluH M3 pasOaBJIeHHOTO CHupTa, T. MU, 
196,5—197°. 


Halineno %: C 28,09; 28,21; H 3,23; 3,31; N 43,73; 43,41; S 12,40; 12,75 
CgHgO2NgS. Bprucneno %: C 28,13; Felice N 43,75; Si12,00 


Ilo ,aHHbIM aHalu3a, BeLLeCTBy COOTBeTCTBYyeT COcTaB HcemuKapOas0Ha 2,1,3- 
THOAMAa3z0N-4,50-WHasbyeruya. 

Bogubli pacrBop Oapuesol comu (0,5 r) 2,1,3-rHoquaso-4,0-quKap6oHO- 
BOH KHCJIOTbI OOpabaTHIBaJICA CePpHOH KHCOTOH AO MOJIHOrO OCaKAeCHHA CyJIb- 
(baTa Oapua; BbI-eneHa cBOOOqHad KucuOoTa, T. Tt. 172—173°. 


Hafimeno %: N 15,73; 15,90 
CyH,04NeS. BpryucuieHo %: N 16,09 | 
QTo cooTBetcTByer 2,1,3-THoqua30n-4,5-qHKapOoHOBOH KucsoTe. B Apy- 
rOM ONbITe (HcceqOBaMcb MpOAyKT! pasmoxenua 6,4 Yr Os0HHJa) BbIeneRC 
0,28 r cybcbaTa AaMMOHUA HW AMabyerny rivoKcasA B Bue CeMuKapOa30Ha. 


JlenuurpaycKHi xMuMMKO-apMalesTudeckuit Tlocrynuso 
HHCTHTYT 31 1 1957 


UMTHPOBAHHAS JIMTEPATYPA 


1A.M.Xaneuxui,B.T. Mecuu, 4 xa04 xu-4 xy nu, JAH, 106, Nol (1956). | 
*“Uxao Uxu-uxyu, JIucceptanua, Jlenuurp. xum.-~papm. uucr., 1956. * B. I. Ie-} 
RIMS ee JleHuHrp. xuM.-bapm. uucr., 1957. *O. Hinsberg, Ber., 48,| 
l P 
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Jlornayn Akanemun Hayk CCCP 
1957. Tom 114, N34 


PHSHYECKAA XHMHA 
K. K. AHJPEEB u B. C. CAMCOHOB 


O TEPMH4YECKOM PACIIAXE HATPOKJIETUATKH B BAKYYME 


(ITpedcmasaeno axademuxom B. H. Koxdpamvesoim 17 XI 1956) 


Vispecruo, uro TepMuMuecKHii paca HUTPOKMeTUATKH, UyuLuli, ecH He or- 
OMT rasooOpasHble IPOAYKTbI pacnajla, C CHIbHBIM yCKOpeHHe (cM. Hamp. (*)), 
poTeKaeT C MOCTOAHHOH aOCOMOTHOM CKOPOCTbIO OTINENJCHHA raso0OpasHblx Co- 
MMHEHHM asoTa, eCJIM ero BeCTH B TOKe HHepTHoro rasa (7). OqHako NOcTOAHCTBO 
OcOOTHOH CKOPpOCTH Ha 3Ha¥HTeIbHOM yuacTKe pacnaya o3Hayaer cy- 
[eCTBeCHHbIN POCT OTHOCHTeIbHOH cKOpocTH. MoxkHo Oblmo0 NpesMOMOXKUTH, YTO 
PHUMHOH STOTO pocTa ABAAeTCH HeMOIHOTAa yAaeHHA NpOAYKTOB paciaja mp 
a3JIOXKCHHH B TOKe HHepTHoro rasa. UTOObl NpOBepHTb STO MpeqmomoxKeHHe 
.. JI. Jledeges (1954) usyyan pasioxeHHe HATPOKJeTUaTKH UpH HelpepbIBHOM OT- 
auMBaHuH OOpasyIOWINXCA Pra3oB, aBJIeHHe IPH 3TOM He MpeBocxoguo 5: 1074 mm 
T. cr. Jima ompeyeneHua CKOpocTH ra3s00Opa30BaHHA Hacocbl OTCOeAMHAMUCb 
a KOPOTKOe BpeMA; IIPHPOCT AaBJIEHHA, H3MepseMbIii 10 MaHOMeTpy Mak-Jleoga, 
My2KUs MepOH CKOpocTH ra3000pa3o0BaHuad. Mexyy cocyOM JIA pasmoxKeHuA 

Ma@HOMeTPOM HaxOJHJlaCcb JIOByIKa C KHJKHM a30TOM, TaK YTO H3MepsJIOCb 
JIbKO OOpasoBaHve TpyAHO KOHJCHCHPYIOUNXCA, HE 3aJ[epo%KHBaAeMbIX e10 La- 
9B. Bonpeku omu ann, onpits! Jle6eqepa noKa3au, YTO AOCOMIOTHAA CKOPOCTh 
43000pa30BaHHA B YKa3aHHbIX YCJIOBHAX He MajlaeT 10 Mepe TeveHHA pacnaja, 
CHJIbHO, B HECKOJIbKO pas (jo 8) yBesIMUMBaeTca. 

B cBa3H Cc 9THMH pe3ysIbTaTaMH pactiayl HHTpoKseTYaTKH (13,35%N) B 
aKyyMe Obl UCceAOBaH Oomee JeTasmbuo. llomumo onpefesieHHA KOMUeCTBAa TPy- 
HO KOHJCHCHPYIOIWHXCA Ta30B, OMHOBPeMeHHO OMpesedANacb CKOpOcTb OOpa- 
OBAHHA KOHJCHCHPYIOULMXCA B JIOBYWIKe Ta30B. ITO JOcTHraOcb IpHMeHe- 
WeM J[ByX MapaJJIebHbIX TOMepeMeHHO BKJOUYaBUINXcA JoByueK. Ilocue 
aOoTbI B TeYe€HHe HEKOTOPOrO BpeMeHH OHA U3 JIOBYIWCK BbIKIOUaIACb, aB- 
€Hue MpOyKTOB pactiaya oO ee pasorpeBe AO KOMHATHOM TeMIlepaTypbl H3Me- 
AJIOCh MEMOPAHHbIM MAHOMeTPOM HM paccUHTbIBaJicA (10 3aKoHy Kaneipoua) 
5pem ra3soB. Hapayy c sTuM pH momomn Becop Max-bena onpejesamacb 0- 
SpA B Bece OOpa3uHKa. ONbITHI Ob MpOBeeHbl MPH pasHbIX TeMIlepaTypax 
(|60—135°). 

[paduxu puc. | noKkagprBaror, yro mp 160° cKopocTb OOpas0BaHuaA KOH- 
SHCHPYIOWUXCA B JIOBYIUKe Ta30B, HanOO/bilad B HavaJIbHbIM MOMeHT, Helpe- 
BIBHO HalaeT; CKOPOCTb %Ke OOpas0BaHHA He YJaBJIMBaeMbIX JIOBYLWIKOH ra30B 
AIIPOTHB, B COracuM c AaHHbIMu JleGeqeBa, pacTeT: OTHOCHTebHO HeOOJbUIAA 
Hauae, OHa Ha MaKCHMyMe Bospactaer B 7—8 pa3 H IIpwOMKaeTcCA K CKOpO- 
H OOpasoBaHuA KOHAeHCupyomluxca rasosB. Tlocne npoxowenua yYepes MaK- 
IMYM CKOpOcTb OOpasoBaHuA TPyAHO KOHAeHCupyloMlMxcs rasoB Magqaer. OObem 
SVHO KOHJeHCUpyIoMlMxcA ras0B cocTaBaneT oT '/a Qo 7/3 OOmero oObeMa 
13000pa3HbIX IIpOyKTOB paciiaga. B cooTBercTBHH C OMHCaHHbIM XOJOM KpH- 
SIX OOCHX CKOPOCTeli CyMMapHad CKOpOCcTb ras0cOpa3s0BaHuA Ha MpOTsxKeHHH 
eKOTOporO BpeMeHH OcTaeTCH IpHOM2KeHHO MOCTOAHHOM — Jo HacTyIWieHHA 
aKCHMyMa KpHBOH OOpa30BaHHA TpYAHO KOHAeCHCHpylOUMXcA Ta3soB, a 3aTeM 
e3KO IlajlaeT. Ota *®e KapTHHa TeYeHHA pacMafla NOATBep*KaeTcaA KPUBBIMH 
OTepH B Bece. 
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[pacuk 3aBucumocru cKOpoctelt ras000pa3s0BaHHA OT TeMMepaTypbI (puc. £ 
MO3BOIAeT PaccuHTaTb (Ta6a. 1) KHHeTHYeCKHe KOIPPHUMEHTH! ypaBHeHUA Ag 
peuuyca. Snauéenna E u B yaa cKopocteli yObiiu B Bece M OOpasOBaHHA KOE 
JeHCHp yIOUUXCATa3s®B NpakTHyecKH OfuHaKkoBbl. IIpu stom E OM3Kka K dHeE 
TMM aKTHBalMH MepBHYHOrO Mpollecca Mp pacnayle aJKWJIHMTpaTOB, MpeAUc 
JIOKUTEIbHO HpeyctaBssromlero co6o10 orppis NOz-rpynmpl (*). B cBoro oyepey 
OHH OUeHb OH3KM K aHHbIM Busia (?), WOMYYeHHbIM IPH pasOXeHHM HUTPC 
KyleTYaTKH B TOKe MHepTHoro rasa (k = 101%5.e4870/RT), TIpn pas qoxKeHH 


omtYevac 2f2-4ael 
omYe-vae 2/2-4al 


gybo go50 


Puc. 1. Kpupbie #3MeHeHHA CKOpocTel BO =P 
MeHH IIpu pactaye HHTPOKNeTUaTKH pH TeMM| 
patypax 160; 150 u 145°: 1 — TpyaHo Konger 
cupyromneca ra3sbl; 2 — KOHJeHCHpyromue 
rasbl; 8 —cyMMa TpyHO ronutenca yond 
HM KOHJe€HCHpyromluxcH ra30B; 4 — yOblib 
Bece; 5 —ra3006pasoBaHHe 6e3 OTKANKH Ta3G 
(npH 160° m/v= 15,8-10-* r/cm’; mpu 14 
m/v = 13,9-10-4 r/cm’); 6 — ra3006pa30BaHh 
pH KBa3HMOCTOAHHOM JaBJIeHUH. | 


1000 LU00 uu. 
(hi 


6Oe3 yauleHHA ra30B CKOpOCcTb ras00Opa3s0BaHHA 3aMeTHO OovbIe, a ee TEMM 
paTypHad 3aBHCHMOCTb MeHbIle; COOTBETCTBEHHO MeHbie HB. | 

M3 rpadukop puc. | BuAHO, YTO 3aBHCHMOCTb CKOpocTH ra3s006py 
30BaHHA OT BpeMeHH IIPH pacnaye HUTPOKJIeTUaTKH B BaKyYyMe pagsMuHa JV 
KOHJC€HCHPYIOMUIMXCH HW TPyHO KOHJCHCHPYIOWIMXcA [a3s0B. OTO passat 
TPpy4HO OODACHMTb, He NpHOerad K AOMyMenuIO, YTO IPH pacnaye mpoTeKka 
10 MeHbINel Mepe Be NOCNe_oBaTeNbHBIe peakuuH. Ilo XapakTepy KPUBBIX Of 
pa3s0BaHHe KOHJCHCHPYIOWAXCA MpOMYKTOB CleyeT CUHTATh pesyMbTAaTOM Te 
BHYHBIX Mpoueccos. OOpaso0Banue Mpk STOM, NOMMMO KOHJCHCHPYIOWULAXCA Taso) 
MpoMexyTOUHOrTO Heras00OpasHoro TpokyKTa orpaHwyeHHoli ycroitunpocr: 
nocdelyrioujee MpeBpallenve KOTOporo compoBoxyaeTca OOpas0BaHHeM TPyAE 
KOHJ{CHCHpYIOWlNxca* YasoB, Jano Obl Ty OOMLyIo KapTMHy TeyeHuA pacnayl 
KOTOpad HaOmOaeTCA Np OMbITe. 

Ojuako M OOpasoBaHHe KOHJeHCHPYIOMNXcA Ta3s0B Heb3a paccMaTpHBa’ 
KaK MpOCTy!l0 MOHOMOJeKYJIspHyto peakiwio. Ecau mupn 160° na6mogaerca W 


* He cueqyer .yMaTb, UTO IPH STOM NpezNonaraemoii Peak MOryT OO6pas0BbIBaTbea TOJIb} 
TPYHHO KOHACHCHPYIOUIHECA Tasbl — BO3MO%KHO OAHOBPeMCHHOe OOPasoBaHHe KOH CHCHPYIONLA 
CH Ta30B; TOrAa CKOpOCcTbh OOpasoBaHHA TocmeqHHx mpeacraBsaer co6oH uTor JByx peak 
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IpepbIBHOe MajleHve STOH CKOPOCTH BO BpeMeHH 10 3aKOHy, OM3KOMY K 3aKOHY 
yeakUHH 1-ro NopsAyKa, TO mpH Oomee Hu3KHX TemilepaTypax HMeeT MecTo cy- 
HecTBEHHOe OTKOHCHHE OT STO 3aKOHOMePHOCTH, Takoe, KaK ecu Obl 9Ta pe- 
{KIMI B CBOIO OYepe;b Oba COBOKYMHOCTHIO ABYX MOcNeOBATebHbIX (HIM Ta- 
JaJIeNbHBIX) peakuu. Tax, mpu 150 u 145° (puc. 1) nayenue CKOpocTH OOpa- 
sOBAHHA KOHJCHCHPYIOUIMXCHA MPOAYKTOB UleT BHAYaJIe 3aMe)JIeHHO; Ha Mpors- 
KEHHM SHAYHTeIbHOrO yYaCTKa BPeMeHH 9Ta CKOPOCTb OcTaeTCH MOCTOAHHOL. 
3cleACTBHe STOrO CyMMapHaa cKOpocTh rasooOpasoBpaHuA 3aMeTHO pacrert. 

His onvcaHHblx (akToB Culekyer, UTO TAK He HHTerpavIbHbIe XapakTepHCTHKH pac- 
layla, KaK CYMMap Has CKOpOCTb ras00Opa30BaHHA HIM MOTeps B BeCe, ABJIAIOTCH 
3 CAYWae HUTPOKMeTYATKH Pe3yJIbTATOM COBOKYMHOCTH pala peakiuli H He MoO- 
‘YT ObITb HeMOcpeACTBEHHO UCHOb3OBaHbI JJ pacueta KHHeTHYeCKHX llapamer- 
JOB OTJCJIbHbIX peak. 

Ta6Omuna 4 


CuHeTHYeCKHe KOS PHUHeHTHI ckopocteli peakunii IIpH TEpMHYeECKOM pachaye HATPOKJeTUATKH 
B BakyyMe mpuH 135—160° 


HavambHble 3HaueHHA KOH- 


CTaHT cKopocreli 5 
XapakTepHcTHKa peakuuH, K-cex~ -105, 3 Monee -iciere 
MO KOTOpOli paccuHTHIBa- = lg B 
Slacb KOHCTaHTa CKOpocTH S E 
135° 145° 150° 160° . 
yy 
* 0 0,33 0,65 2,4 44600 1758 CoBMelyeHHeM KPHBbIX Y6bI- 
_. es aes JIM B Bece BO BpeMeHH 
18 0,6 454 3,3 43400 | 47,5 Tlo HawvasibH. CKOpocTAM 
)OpasoBaHHe ra3s0B 0,4 0 DBS ae Cops 
oe 0,24 | 0,77 | 1.5 | 49 | 42100] 16,9 | To xe 
}OpasoBanHe TPYyHO KOH- 
,16 0,50 45700 | 17,8 CoBMeLIeHHeM KPHBbIX B 
MeHCHpy fOllHXcA TasoB 0,019 | 0,084] 0 obanatrae AOA TT) 
ee a Te 0,10 0,40 _ LES) 39200 | 15,0 comencens KPHBBbIX 
p=f(t) 


* KoHcTaHTa CKOpocTH yObIIM B BeCe PACCUHTHIBAIaCb OTHOCHTeIbHO YObIIH B BeCe MPH TQ, AVIA Pa3o- 
SpPasOBaHHA OTHOCHTEJLHO OObEMOB LacOB, BbIAeCNHBIUHXCA NPH Top. 
** OnpiITbI MpOBozHTUch npu 100—170°. 


OnvcaHuble- BbILUe OMbITb! OTHOCATCA K Ppa3JIO*KeHHIO B BakyyMe. Bblin u3y- 
SHbI IPH H3MepeHHM JaBJIeHHA MeMOpaHHbIM MaHoMeTpom (*) Tak2xKe pacnan 
MTpOKJeTYaTKH B 3aMKHYTOM OObeMe HM BJIMAHHe HEKOTOPbIX bipaaiees Ha 
ror pacnay. [loyrBep2kfeHo, B Cormac c NpexkHHMH McceqOBaHHAMH (1), YTO 
13000pas0BaHHe B STHX YCJIOBHAX UeT CO 3HauuTebubIM ycKopeHHem. IIpu 
(OM Ta30B OOpasyeTcA 3HAUHTEIbHO OOJbIUe, YEM IPH pasOKeHHH B Bakyyme, 
pec TBepfOro ocTaTKa MeHbUIe. 

YcxopeHne ra300Opa30BaHHa TeM Oovbule, 4eM OovbiLe HATPOkNeTHaTKH 
SUXOMUTCA Ha eMHHULY OObeMa Cocysa, T. €. YeM OoMbiNe NaBseHHe MPOAyKTOB 
acHayla. OqHako ycKopeHue ra3z006pas0BaHuA HaOsOfalocb H B OMbITaX IPH 
3A3HIIOCTOAHHOM J[aBsJICHHH, KOra JOMycKaJICA NOAbeM aBJICHHA JIMIb JO 
KOTOPOH HeEOOMbUION BeTHUMHI (20 MM pT. cT.), Hocme ero ObICTpO OTKaYHBaIIu 
sbt. MB 9TOM cayaae CKOPOCTb 3HadUTeIbHO (~B 2 pasa) pocsla BO Pusu ea 
Kyla culeflyeT, B COrmacHu C OMbITaMH B BaKyyMe, YTO yCKOpeHHe 1a300 pa: 
BaHHA Mp paciaye HHTPOKMeTUaTKH OOYCHOBJIMBaeTCA HE TOJbKO MOBBILLIC 
{eM KOHICHTpalluH rasooOpasHbIX MpOyKTOB paciafa. 

Hauambuple cKopocTu ra30o6pa3s0BaHua B BakyyMe M Oe3 ylaeHuA ra30B 


m 
; Uae) —— = 
YAKTHUCCKH OJMHAKOBbI; CKOPOCTb Ha MAKCHMYME B NOCJIE HEM CJLY ( 4 


10-20-10 r/em*) Mlb B 3—4 pasa Gombue, em pu 5-104 MM, T. e. B 
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MUJIIMOH pas MeHbulem fapnenuv. Haye ropopsx, yckopsaroulee ylelicTBue 1 
3000pa3HbIX MPOyKTOB pacliajyla Ha ero TeyeHve Tak HEBEJIMKO, YTO BPA « 
€CTb OCHOBAHHA CUYTaTh efO KaTaMMTHYeCKUM. Ono cia60 3aBHCHT OT fa 
JIeHHA TakoKe B OOMacTH MasbIxX Japmenun. I lepexoj OT ONbITOB IIpH KBasUNOCTO 
HOM JlaBsleHuu, re cpequee JaBlenve cocTaBseT 10 MM, K ONbITaM 6e3 Hi 
UKH Tra3o0B, re Pmax = 500 MM, yBeIMYMBaeT CKOPOCTb ra3s000pas0BaHHs JHU 


U 
2 pasa. IIpu anbHeliwem yBeIMueHHH JaBJeHHA Ha MaKCHMYMe (<5) 


pacTeT NpHOAWKEHHO MpOnOpWMOHaIbHO STOMY ‘AaBJIeHHIO, 
B cBere NowyyeHHbIX JaHHbIX BepOATHO, ITO BJIMAHUE ra3000pa3Hblx up 
WYKTOB pacnaga 3akuoUaeTCA TaBHbIM OOpasOM BO B3aMMOJCHCTBUM UX pee 


ILMOHHOCHOCOOHBIX KOMIMOHeEHTOB Jpyr C APyrOM H C TBeEPJbIM BeLLeCTBOM, Be 
UMM kK OOpa30BaHHtO ONO 


TEJIbHbIX OObeCMOB Fa3soB. 
OnbITbI 10 pa3JlIO%KeHHIO HUTP 
KleTUaTKH B IIpHCyTCTBHH KHC 
pofla NoKa3aJlH, YTO OH, 3aMe\I 
ra3000pa3s0BaHHe B Havavie OMbl 
B JlabHeHIWIeM IIpHBOAUT K pes 
My ycKopenuio pacnaya. IIpucy, 
CTBHe MapoOB BOJbI CaMO 10 ¢ 
ca6o yCKOpser BbijeneHve ras 
IIpH pacnaye; oHako pu COBMeG 
HOM IIPHCyYTCTBHH BOJbI WU KCI 
poya nocje HHAyKUMOHHOrO nep 
ofa, B TeYeHHe KOTOPOTO aBseH 
LO ie a4 ie TOUTH He MeHAeTCH, HacTyt 

T BHegallHoe MajleHve aBeHHA 

Puc. 2. Sascumocth KOHCTaHT ckopoctefi ot Tem- S4TEM PESKOE YCKOPeHHE Pasoc 
nepatyppl: 1 — o6pasoBpanve Tpy2HO kKoHJeHcupy- Pa3sOBaHHs. Takum o6pasom, OT) 
1OULHXCH Tas0B; 2 — OOpazs0BaHHe KOHJeHCHPylO- CaHHas B JHTepaType(cM. Harp. ( 
muxcaA 1TasoB; 3 —cyMMapHoe ra3s006pa30BaHHe; KapTHHa paciiayla, KoTOpas cum 


4 — noteps B Bece; 5 — rag006pasoBaHue 6e3 OT- 6 © 
Kaukw ra3on. KOHCTaHTb! HaHeceHbl Ha rpajuke B YACb OOYCJIOBJICHHOH BJM AHHE 


PasJIMUHbIX YCJIOBHbIX eNHHHWAX; HX a6comoTHble BOJbI, Ha CaMOM jlevie opel 
sHaveHHA cM. Ta6n. | JIACTCH COBMECTHBIM JeHcCTBHG 

BOJbl WM KHCMOpOfa BOsLyxa, 

aTMocepe KOTOpOrO OObIYHO HavyHHaIHCb ONbITHI. OTAMGHeE HATPOKMeTUATY 
OT HATPOriMMepHHa, pasmomKeHe KOTOPOrO BOfa YCKOPHAeT MU B OTCYTCTB? 
KHclopoga (°), MO0-BUAMMoMy, OOyCIOBIMBaeTCA B TNepBy!O o4epesb ve 


ate 


4TO OTINLeMIAOUlatcA ABYOKUCb asoTa BR CAydae HHTPOKNeTUaTKH OBICTPO B 
CTaHAaBJIMBaeTCA JO OKMCH, KHCJIOT He OOpasyerca, a THApONM3 B HX OTCYTCTB 
weT MequieHHo. Kucaopog, okucaaa NO, oOecneuuBaeT JocTaTouHy!o KOHIL 
tpauuio NOz u kucnor. IIpapya, oKucb agora, cormacHO HaliMM ombiTa 
TaKXKe BbISbIBAeT YCKOPeHHe Pacilala HUTPOKJeTYATKH, HO 9TO ee JelicTBHe Ti 
pa3qo cmaOee, uem JlelHcTBMe JBYOKMCH a30Ta UNM KUCIOT — a30THOl u oct 
OenHO cepHot. JloOaBuM, uTO jelicTBHe a30THOM KUCOTbI M3yyaOCcb Kak: 
OTCYTCTBHE BOJbI, TAK HM Ip ee HanuuHM. B nocnequem cayyae ycKopenne 3H 
YHTeEIbHO CusIbHee. CieyeT yKasaTb TakKKe, TO IPH pasoxKeHuH HATPOKIE 
“walk BUupucytcrBun NOz uM as0THOM KHCJIOTbI KPHBbIe H3MCHeHUA CKOpoc’ 
BO BpeMeHH HMeIOT [Ba XAPaKTeEPHBIX MAKCHMYMQ; BeJIMUMHAa M BPeMA UX HacTy, 
JIGHHA 3aBMCAT OT KOJIMYeCTBA JBYOKHCH a30Ta MIM KUCHOTHI. 
MocxkoscKknit XHMHKO-TeXHOJOrHYeCKHH HHCTHTYT Ilocrynuno 
um. JI. WU. Menneneena 16 XI 1956 
IWMTHPOBAHHAS JIMTEPATYPA 


1A.B.Canoxuu Kos, KP®XO, 36, 836 (1904): 37, 822 (1905): 38 nie 190% 
2 W. Will, Zs. f. angew. Chem., 14, 774 (1901). 3 J. B. Lev . Ji he Chem. So | 
3790 (1954) 1. ch ae ite rd Treub, Zs. phys. Chem., 81, 308 (1913). 5 J. Go? 
jon, ém. Artill. Frane., 8, 837 (1929). 6 Kk. KA Bel Ot | 
TIAH, 105, Ne 2, 286 (1955). Cea Oe aie Bae | 
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,PHSHYECKAH XHMHA 
A. A. ATIHH u 10. A. JIEBEJEB 


O B3PbIBYATOM PA3JIOKKEHHH TEKCOrEHA 
([Tpedcmasaeno axademuxom B. H. Koxdpamwecoim 26 XII 1956) 


B paye ucceqopanuit (**) yKaspipaercst Ha 3aBMCHMOCTb peaKIMM B3pBIB- 
4aTOrO PasNORKCHHA OT MOTHOCTH 3apsijla, MOWLHOCTH HHUMIMaTOpa, mpouHocTH 
QOOIOUKH, BENMIHHbI HU *opMpl sapaya. JTelicrBue sTux cbaKTopoR B 3HauuTeNb- 
HOM CTeMeHH CBOAMTCA K H3MeHEHHIO JaBsIeHHA BO Ppoute eTOHALHOHHOL Bon- 
Hbl HW BJIMAHHIO JaBJICHHA Ha PaBHOBeCHble peakIHWH: 


2CO 2 CO, + C+ 41,2 xxan; (1) 
CO + H, 2 C+ H,0 + 31,4 kxan; (2): 
H,O + c@ es CO, + He —+ 9,7 KKaJ. (3) 


VismeneHua TeIJIOTH B3pbIBa H OObeMa Tas00OpasHbIX MPOAYKTOB B3pbIBa 
YCTAHOBJICHbI JIA TpOTHJIa, TeTpHJIa, WMKPHHOBOM KHCOTHI MH pAfa Apyrux 
BB c OTpHlaTesbHBIM ‘KHCIOPOHbIM OaslaHcoM. OjHakKo JO mocmeqHero Bpe- 
MeCHM J\Id TekcoreHa (UWMKJOTPHMeTHJICHTPpHHHTpoaMHH) MpHBOAUTCA TeNotTa 
B3PbIBa B TIpeMOMOMRKeHHH, UTO OHA He 


3aBMCHT OT YCJIOBHH B3pbIBa, B YacTHO- Taoanna 


CTH OT IJIOTHOCTH 3apxla. TenuoTa B3pblBa rekcorenHa MpH pagmuuyHolF 

B (é-*) Wid YeKcoreHa IIpHHH- HavaJIbHOH MJIOTHOCTH 3apafa (KKan/Tr) 
MaeTcH TemloTa B3pbiBa 1370—1390 
KKasi/Kr TIpH Boe ®XHAKON nau 1200— r 
1370 KKkan/kKr pu Boe Mapoobpas- eo | ccntiie-mnitineke ae 
fol. Tonerytru (°) qua mpeccoBaHHoro 
-eEKCOTEHA OLIPeeCIMI TENJIOTY B3pbiBa 0,50 4.290 4190 
Q = 1370 xxan/xr. Megap (’) qaer ete 60- 0.65 1320 
jee TOUHOe 3HayveHHeQ = 1359,5kkKau/Kr, 0,70 1330 
10 He YKa3bIBaeT, K KaKOH IJOT- iti is 1300 
1OCTH 3apsijla reKcOreHa OTHOCHTCA 9Ta 1°70 1490 
elloTa B3PbIBa. OHaKO He MMeeT CMbI- 1,73 4490 4400) 
1a OMpeeATh TEMOTbI BSPbIBAa C OOVIb- 1,74 1500 

dis 1510 4420) 


HOl TOUHOCTbIO, eCIH He COOsIOJaeTCA 
IOCTOAHCTBO YCJIOBHH B3pbIBa. 
HanOonee cymlecTBeHHoe 3HayeHHe Mp MOJHOM B3pbiBe HMeeT COOMOLeHHE 
IOCTOAHCTBA WOTHOCTH 3apsfa. Hamu 9KCIepHMeCHTaIbHO yCTaHOBJICHO, TO 
elloTa B3pbIBa TeKCOreHa CHJIbHO BOSpacTaeT NPM YBCMYCHHM IJIOTHOCTH 3a- 
aa. ONBITE TIpOBOAMIHCh cekyioul¥M O6pasom. Sapsy rekcoreHa BecoM 30— 
0 r, qvamerpom 20—30 MM rloMelasica B MeqHYIO WM JHHpuyecKy!0 COONOUKY: 
-TOUMMHO CTeHOK 3—4 MM HM NOBeMIMBasICA B WeHTpe CTabHOW KasOpHMeTpH- 
ecKoli 6oMObI O6Bemom 4,75 a H Becom 250 xr. Ilepeq B3pbIBOM BO3yX U3 GOMObr 
MatAICA pW MOMOWM BaKyyMHOTO Hacoca AO MaBJieHHA 0,1—1,0 MM pT. cr. 
[Id OMBITOB HCHOMb3OBAJICA THATeJIbHO BbICyIICHHbIM reKCoPeH ¢ TeMNepaTypor 
maBleHua 202—203°. Sapafbl BbICOKOM MJIOTHOCTH NOyyaJIHCb NpeccOBaHHeM, 
— gapsabl MasOi MOTHOCTH TOTOBMJIMCbh H3 MeNKOOCaKeHHOrO TeKcorena. 
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B ta6u1. 1 mpuBegeHbl TeNMOTHI B3pbIBa TeKCOreHa B 3aBHCHMOCTH OT IIJIOT 
HOCTH 3apsafa. OurmOKa OMbiTa cocTaBsAIa MeHee 1%. 

Kak BuHo 43.Ta6q. 1, IPH HSMCHEHMH MIOTHOCTH 3apsaja OT 0,50 go 1,78 r/em 
renl0Ta B3pbIBa usMeusetca oT 1290 yo 1510 KKan/Kr. 3aBHCHMOCTb 9Ta uMee 
munelinpit xapaxtep (pyc. 1). 

Onbit 10Ka3bIBaeT, UTO peaKUMA B3PbIBYATOFO IIpeBpalleHuA reKcorena, a CIE 


JOBATeIbHO, TeMMOTA B3PbIBAa, OObEM M COCTAB NPOAYKTOB BSPbIBa CHJIbHO 3aB 
CAT OT Ha¥asbHOoH mnoTHocTH BB. Temusor;: 


B3pbIBa He sABJIAeTCH KOHCTaHTOH BB 
Ecau yCMOBMTbCA OTHOCHTh TeMJIOTY B3Pb 
Ba K OMpejlemenHoli nmoTHocTH 3sapsya BB 
rorya Jia rekcoreua upu p = 1,00 r/cm 
Q = 1370 xkan/kr mpu Boye %*uAKON | 
Q = 1270 xxan/kr mpu Boge mapoobpas 
HOM. 

IIpH u3MeHeHHH MIOTHOCTH 3apsya U3 
MeHAeTCH Tak»xKe OGbeM H COCTaB Mposy 
TOB B3pbIBa rekcoreHa; B MpOyKTa 
B3PbIBa TeKcoreHa MOABJACTCA TBEPJBIIlI 
yraepox. B ra6u. 2 mpHBeyeHbl JaHHple 
Puc. 1. 3aBHcHMoctb TenJoTH! BSPbIBA [[OKaSbIBAIOIMWe BIIMAHWe HavaIbHOH M0 
eee OT Bea ROM IIJIOTHOCTH 3a- HOCTH sapaqa Ha O6beM MW cocTaB mpoxy 
pana: J — Boga xKuKaa; 2 — Boma Ma- : 

pooOpasnaa TOB B3pbisa. I]pu yBemM4yeHHH MVJIOTHOCTI 

ot 0,50 yo 1,78 r/cm® B NpOwyKTaX B3pbIBi 

YBeIMUMBaeTCa COMepxKaHHe JBYOKHCH yruepoya, a COLEM ra30B \yMeHbIUaeTC? 
Oonee uem Ha 10%. , 

IIpu HavanbHOoH MmoTHocTH reKcoreHa ep=1,10 r/cm® nlomyuatoTca MpOAyKTH 
B3PbIBa Cilefyioulero cocraBa (B OOBeMH.% ): COz 10,47; CO 22,64; H2O0 23,9 
CHa 0,68; N, 33,78; He 8,46.. Ha oc- 

HOBaHHH STHX JaHHbIX MOXKHO coctTa- Tadaun aes 
BUTb IIpHONWKeHHOe YpaBHeHVe B3PbIB- 
waTOrO pa3sOKeHHA TeKcoreHa pH p= 


O6beM UM COCTaB MpOAYKTOB B3pbIBa | 


sds oe rekcoreHa MIpH pa3JIHYHOM HavaJbHOM 
ll 1,10 r/em®: MJIOTHOCTH 3apaya 
CsHgOgNe > 0,93CO2 + 2,01CO + 2,13H,0 + V, alr 
+ 0,06CH, + 3N, + 0,75Hg. (4) yee bn i COICO, | 
em? aie Boya—nap. | 


CpaBHeHne TeMJIOT B3pbIBa, NOJIy4ueH- 
HbIX H3 KaJlIOPHMeTPHYeCKHX H3MepeHHi 


HM Ha OCHOBaHHH aHauiH3a MpoOjlyKTOB 0,50 730 930 7 
B3pbIBa, JaloT XOpoulee corsacue. Boo6- 4,00 690 890 he 
ule TOBOPA, eCIH MpeqNONOKUTb, TO 13h 630 820 1,8 


IIpH B3pbIBe 3apAja BbICOKOM NMOTHOCTH | 
BCH OKHCb yrulepola Nepexoquia B ABYOKMCb MU CBOOOAHbIM yruepog, Ten0Ts 
B3pbIBa rekcoreHa Ha Tpesese Oplia Obl emle BbIIe — Jo 1650 KKaa/kr. Tins} 
MPaBHJIbHOK OWCHKM BeJIMYMHbI TeMMOTI B3PbIBa, KOHeYHO, HeOOXo_uM yuey 
CTeN€HH CMeHICHHA PaBHORBeCHH B MpOAyKTaX B3PbIBa B YCJIOBHAX BbICOKOr? 
AaBeHHA B JeTOHAWMOHHOH BomHe. B HacTosmjee BpeMA yOBeTBOPHTebHBbIt 
AaHHbIe O TemNOTe, TeMMepatype, COcTaBe HW OObeME IPOAYKTOB B3PbIBA MOX*KHC 
MOJYYHTh pacueTHbIM TyTeM. 

- HavGonee BaxkHbiM CyieCTBUeM, BEITeKAIONHM 43 JaHHOli paOorbl, sBsNeTCs 
TO, YTO B y38KOH 30He Je€TOHAMOHHOM BOJIHbI PaBHOBECHbIe MpOLecchl B MpOLyK 
‘TaX B3PbIBa B SHAYMTEbHOM CTeNeHH yCMeBaloT yCTaHOBHTLCA, a3a Souee WI 
TEJIBHOC BPEMA PaCUIMPeCHHA NPOAYKTOB BSpbIBa yCTAaHOBHBUIMeCH paBHOBecHs 
He YCIeBaloT CYyIeCTBEHHO CMeCTHTbCA B OOPaTHOM HalipaBmenHun, T. e. uMee 
MeCTO CHJIbHeMWad «3akaiKa» PpaBHOBecHil. | 

Takum oOpa30M, 9KciepuMeHTabHoe onpesenenue TenOT B3pbIBa, CcocTa 
Ba H OObeMa IIPOAYKTOB B3PbIBa B CTaJIbHOH GomGe nNosBOAeT NOJY4HTb aHHble' 
Oolee HIM MeHee OTpPaxKalollue ucTHHHYIO KapTHHYy MpoTeKaHuA mporecca } 
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JIOBHAX JCTOHAIHOHHOM BoNHbI. M3meneHue pexKMa «3aKaJIKH»>, a Tak2Ke 
Jlee TOUHOE OMPeeJIEHHEe TeMJOTHI B3PbIBA HW COCTAaBa IIPOAYKTOB B3PbIBa JIA 
3, B COCTAB KOTOPbIX BXOAAT MeTaJIHYeCKHe HM HHEPTHbIe WeOaBKH pasJIMUHOH 
[(CHEPCHOCTH, MO3BOJINT COCTaBHTb Oolee MpaBHJIbHOe TpeycTaBMeHHe O Me- 
IHH3Me IIpOTeKaHHA peakKUHH B JeTOHAWMOHHOM BOJHe, 

OnpeyeseHHe TeNJOT B3PbIBAa MH COCTaBa IIPOAYKTOB B3pbIBa y 3apsajoB BB, 
[aMeTp KOTOPbIX IIpHOIMKaeTCA K KPHTHYCCKOMY, NO8BOJIHT CYJHTb O cTe- 
HH NageHHA aBleHHA B JeTOHAMHOHHOH BOJIHE HM O BeJIHUNHE NoOTepb. 


. Tlocrynusio 


21 XII 1956 
UWHTHPOBAHHAS JIMTEPATYPA 


AY Robertson, W.Gramuemr., rock Roy-socs, 103% 539 (1923). 2A Haid, 
Schmidt, Zs. Ges. Schiess.- u. Sprengstoffe, 26, 8—9, 293 (1931). ° T.C. Sut- 
)n, Trans. Farad. Soc., 34, 992 (1938). * K. K. Cou tT xko, Teopusx BB, 1936.5A.Stet t- 
acher, Explosivstoffe, 3/4, 39 (1954). © M.Tonegutti, Zs. Schiess.- u. Sprengst.,. 
, 93 (1947). 7 M.Medar d, 27 Congr. Chim. Industr., Brussel, 1954, p. 81. 
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PHZBHYECKAA XHMHA 


H. H. KABTAPAJI3E 


AJICOPBLIUSA BOJOPOJIA HA CJIOAX HAKEJIA, KOHMEHCHPOBAHHBIX 
B rJIYBOKOM BAKYYME 


(IIpedcemaeaneno axademuxom A. H. Ppymxunoim 27 XI 1956) 


TIpupoga agcopOuuu Bogopofsla Hameraiax Jo cux nop He acna. Jina usy- 
YeHeHHA ZTOTO ABJICHHA Mbl HCHOMb3OBAaIIM COU, NOJLYYeHHbIe HCMapeHHeM Me- | 
TasINOB BbICOKOM cremeHuH uncToTH. B pesyibTatTe Ob BbIABJICHbI Be rpyli- 
WIbl MeTaJIIOB, pe3KO OTMHIHbIe MO XapaKktepy afcopOunu He (1%). Jlanupie 06 | 
-ancopOuun H, Ha HUKele MOSBOuIAIOT ONMCaTb OCOOCHHOCTH MeTAaJJIOB OAHOH 
(43 STUX rpyun. Crow Nowysaucb B (KpyrIOMOHHOM KoOe C BHYTPpeHHeH NOBepXx- 
octbio 200 cm?, IpHmatHHow K BakyyMHOHM ycTaHoBKe. Baxyym < 1—1,5x 
1077 MM pr. cr. RocTuranca Aubpy3HOHHbIMH HacocaMv, paOoTaBLUIMMM Ha OK- 
toline S, vw OXslaxKJeHHeM JByX JIOByleK 2%&Ku_KHuM a30ToM. AycopOuua Hy 
(a Kr pu u3MepeHHH NOBepXHOCTH COB) ONpeseANacb IPH TeMlepaTypax OT 
—195 no 100° u yaBnenuax ot 10% yo 2—4-10% mM pr. cr. Bayckom Noplun 
raga HW MO MeTo,y HaTeKaHua raga yepes Kanussap (4,°). Japmenne usmepsauiocb 
MaHoMeTpoM IIupanu. Bauanue TensoBon sppy3vH yaIuTbIBaoch NO ONyOMNKO- 
BaHHoMy Hamu crocoby (°). Cnou Ni nomyuanucb HarpeBaHHeM TOKOM cmupa- 
au “3 Ni — nposonoxu (Ni 99,97% , Fe 0,018%, C 0,010%, Si0,010%). Onext- 
pomuTuyecku H,, HcHOmMb30BaHHbIM B HCCeOBaHHH, OKOHUATEIbHO OUMINAaICA 
Auppysuei vepes Kanuaap us Pd. 

[Ipopeqenve SKcHepHMeHTAa CJlaralocb: H3 Jerasalluu UcClapuTerA B NO_Co6- 
HOH BaKYYMHOHM ycTaHOBKe; IIporpeBa peakTopa c HcnapuTenem mpu 450° 
B TeyeHHe 5 ¥ac. B BakKyyMe ~2-10°7 MM pT. CT.; OllpegqemeHua KaHOpOBOUHDIX 
KPHBbIX (HaTeKaHue B HycTohH peakTop) npu O° w TemnepaTypax ONbITOB; Harpe- 
Ba peakTopa Jo 450° B BakyyMe ~1—2,5-1077 mM prt. cr.; ucnapenusa Ni npu 
0° unu—78°, mporpeBa peakTopa co cmoem Ni (B cmysae HeoOxog_uMocrn) 
BBakyyme 1—1,5-10°? MM pt. cr.; OXmaxKJeHHA peakTopa JO TeMnepaTypbI OMbI- 
Ta WH W3MepeHHaA ajcopOuuH. 

IIpu —195° H, agcopOupyerca ua Ni Kpaline Opicrpo: mocne BiycKa Top- 
IMM Ta3a B NepBylo MMHYTy Morsmomjaetca 91%, a uepes 10 Mun. 98,4% oT Ko- 
amuectBa H,, aqcopOuposaHuoro B onmbite. Cnycra 20 MuH. oT Hayauia onbitTa, 
aj\copOuuA Mpekpalijaetca HW aBleHHe B peakTope ocraerca MocTosHubM. Ve- | 
MepeHHa agcopOlun MeTosOM HaTeKaHua (puc. 1) noKasanu, YTO JaBneHne, paB- 
Hoe Tepe onbitom ~2-10°* MM prt. cT., B HayambHOM MepHoye HaTeKanusa He (or 
6 qo 50 MHH. B3aBMCHMOCTH OT NIOMaqu com) ocraerca <2-10-° mm pT. cri 
T. €. BOLOpol acopOupyerca MpakruyeckH MoMeHTambHO. JlaBneHue pe3Ko. 
BOSPacTaeT JMIUb Nocse agcopouun ~88% or oOmlero KOMMYEeCTBa raza, Morso- 
ieHHOro B onbire. Ecuu Harekanue H, npekpaTuTb B CaMoM Haase Mombema 
aBJeHuA, TO OHO ObicTpo MafaeT Jo BeHYHHE! <1077 MM pT. cr. Dror dbaxT ro- 
BOPMT O TOM, YTO Ha 3aBepilalolleh craquu acopO6uua WpoucxoyuT He MrHoO- 
BeHHO. [Ipexpatlenue xe HaTeKanua cnycta 20—30 Mun. Nocue Havana Nogbema 
AAaBMeHUA He NPMBONMT K €rO H3MCHEHMIO, T. e. allcopOuua yxe saBepiuuuacn. | 

IJocae nepporo Harexanua H, um orkauKu peaxtopa jo 4-10-77 mm pT. ci 
ObIO MpoBeyeHoO BTOpoe HaTeKaHHe, Bo Bpema oTKauKH c NOBepXHOCTH cCJION 
yAasAJICA MeHee IpOdHO CBASAHHbIM BOMOPO U OCcBOOOKAanach yacTb NOBEp 
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etu Ni. IlopropHaa aycop6uua pu BTOpoM HaTeKaHuH XapaKTepusyer 9dTY 
crb. KpuBaa Broporo HaTeKaHia He coBnayasia c nepBoll. Bropas aycop6- 
iA COCTaBJIAeT <3% OT BCel BEHUHHbI MOPOMeEHHA pH N€pBOM HaTekaHun: 


MM PT. CT. 


Maps CO S040 e088 bOv 7D, 8Ongun: 


Pue. 1. Ancop6una H. np —195° na canoe Ni (Trommunott 
440 A): | — natexanne Hy B myctoh peaxtop; 2 — nepBoe 
HaTeKaHHe HW J—BTopoe HaTeKaHHe Hy B peaxtop co coem Ni 


-KPpHBax ObICTpO NpHXOUT K HacblieHHIo M UpH P>>5-10°3 mm prt. cr. 3aMer- 
) He W3MeHseTca. IIpekpamjand HaTekaHve H, Ha 060M H3 9TANIOB STOM aj- 
POW, Heb34 OOHapyxXuTb ee KHHeETHKH. KpuBaad Tperbero HaTeKaHHs,, 
MepeHHad mocme HOBOH oTKauKH H,, NomHocrbio coBnayaeT Cc lpe- 
Iyueh. Orcioya culefqyer, aro afcopOunto H, mpu Bropom u TpeTbem HarTe- 
\HHAX MOXKHO CUHTATb MOJHOCTbIO OOpaTHMOM HM TipakTH¥ecKH MIHOBeCHHOH, 
IOTOMY JLOIyYCTHMO paccMaTpHBatTb ee Kak (pyHKIHt0 JaBsenua. M30tepma oOpa- 
MOH acopOluH NpecTaByena Ha pic. 2; B NepBOM NpHOTHKeHHH Oa Ciey- 

ypaBuennio Jlenrmiopa. Ilocme oTkayku peakTopa jo 4-107 MM prt. cr. 
IKYYM B HEM OCTaeTCa HeH3- . 
-HHbIM; IPH TOBbILICHHH TeM- MONER LN 
paTypbl peakTopa jo —78° a 
OOaeTCA Pe3KHU pocT WaB- ak Oe 
Hus BCeycTBHe Jecopounn ~ 2 5 0 15 20-10 Sum pr.cr 
qopoya, HweoOpaTHMo ajlcop- P—- 

ie} 

— mpg oor Hae Puc. 2. Usorepma o6parumoit afcopOunu Hz, mp 


eee STOP eH DOBBETA A CFO —195° na coe Ni (rommunoit 440 A) 
Mnepatypy of 0 yo 200°, MbI 


IM uTo Mpu 150° uw Benue Jecop6una H, mpakTuyecku 3aBepliMach, HW Moy- 
BCH MOBEPXHOCTb COM CBOOOHAa. 
OnvcaHuble (PaKTbI NWOKasbIBaioT, YTO CyMMapHasa aycopOuna He (Ns) yxe 
mz —195° cnaraercad u3 AByx Yacreli: HeoOpaTuMol, Ovicrpoli (Ny) H oOpa- 
Mol, MrHoBeHHOM (N,6), u uTo H,, HeoOpaTuMmo agcopOupoBaHHblt mpu —195", 
copOupyerca Mp MOBbuNeHNH TemmepaTypBl, u upH 150° mopepxuocrb Ni 
asbIBaeTCA MpakTM4YeCKH CBOOOAHOM oT Hero. bbWO ycTaHOBJIeHO, YTO Ma- 
AMAJIbHad BeIMIMHAa OOpaTuMol agcopOunH (Noo. maxc) WPH —195°, BHrmonceH- 
A 10 ypaBHenuto Jlexrmiopa, Goble BemvunHbI ee npH P = 2-107 MM 
_ cr. (cM. puc. 2) Ha 1%,T.e, 9TO ypaBHeHve Ipuroyuo jaa pacueta No. maxc- 
yKasaHO TakxKe, TO AOMH OOOMX BUOB afcopOunu He na Ni He saBucaAT OT 
IILHHbI HW MOBepXHOCTH CJIOeB. 
Aycop6uua Hz ua Ni npu —78° coxpanser Te Ke KayecTBeHHbIe ocobeH- 
eTH, UTO HW pu —195°; pa3sMuMe COCTOHT MHLUIb B YBeIMYeCHHU OM OOpaTu- 
H aycop6unu yo 18% or cyMMapHoH aycopOuuH u B Oonee ObICTpOM 3aBep- 
Huu Mocrequeit. CkopocTb agcop6unu He na Ni npu 0° Takxxe BelHKa pH 
ycKe Nopiuwu rasa B peakTop co cwsoem Ni, KOHJeHCHpOBaHHOM TIpu OM 
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B IlepBylO MHHYyTy CopOupoBasocb 95% OT Bcero KOJIMYeCTBA Ta3a, NOTVIOULCH- 

Horo B onmbite. IlormomjeHve OcTasIbHbIxX 5% TMpofosmKasOcb, eAaKO, 60—80! 

MHH. Onacasdcb, 4TO CTONb MpOOJMKUTebHOe NOPOWeHHe STHX 5% raza CBS- 
. SN 


Taobnaunna 4 


TIlnonjayqb mnopepxHoctTH csoes Ni, Tpuxokmmaacn Ha 1 aToM BOjopoja, 
ay\cop6upoBaHHoro mpH =195° * 


ae Taye | Tas | op. A? Oy, A® Hermes | 
a eee 

dl —195 Kr Svea deo eins See Hawu jauHpie 

& —198 Kr 18,5; 14,6 Uo, HOs One 

3 —-195 Kr AS.os 4466 (Oo: 0594 

4 —195 Kr 14,6 6,418 TJauupie Buxa (°) 

5 — 78 n-C4Hy DANS 6,18 


* Tanc— TeMMepaTypa aycopOuvH rasa, BbIOpaHHOTO JIA M38MepeHHA MNOBEPXHOCTH 4 
Or —TIpHHATAA BesH4HHAa ero MocafoyHOH MOMayKv; On — MNoUlab, MpHxoAAllanca Hal 
4 aTOM BOsOposa. 


3aHO C pacTBOpeHHeM ero B CJOe HUCHapuTee (HUKeNeBOM CIMpanH BeCcoOM 
~500 mr), MbI H3Mepwuin aqcopOunto pH 0; 50 uw 100° Ha coax HUKesIA, NpeqBapH- 
venbHO Uporperbix mpu 200° B armocdepe H, (P = 2-10? Mm pr. cr.), a 3a} 


10, ©2030 0 10, 20 S08 10, ZO 0 CU 


Puc. 3. Ancop6uua Hy Ha caoe Ni (tommunofi 1662 A, nporpetom mpH 200°) npy 
Temmepatypax: a —mpu —195°; 6—npu 0°, e—npu 50°, e—npu 100°; 


? 
1 — natexanue Hy B nycTOH peakTop, YHCIO0 MOJeKyJI B peakTope, 2—cyMMapHaa 
ancopOuHaA Hu J—oOpatumas uactTb ancopouun He 


TeM OTKa¥aHHbIX NPM sTOH Temmepatype Jo 2-107? mm prt. cr. B stom cayyae 
ancopOuua 3aBpepmanacb Opicrpo. [lomyueHuple Januble (puc. 3) 1OKa3bIBaIOT, UTO 
KaveCTBeHHble OCOOeEHHOCTH aycopOunu, opesemeHHble upH—l95 u —78°, 
COXpaHAIOTCH WM IPH MOBbIMICHHbIX TeEMMepaTypax; H3MCHACTCA JIMUIb OTHOIIe- 
HHe MexKly ee HeOOpaTuMOli H OOpaTHMOH AOJIAMU, yBenuuMBaeTcaA BeTMUMHA 
ANCOPOLMM, OHOBpeMeHHO IpOHCXOAMT yBenHueHHe OOpaTHMoli 4acTH, 
a BelWUHHa HeoOpaTHMoH aycopOuMH yMeHbillaerca. OrmerHM  Takxe, 
NTO HavabHad acTb M30TepMbI OOpaTHMoli aycopOuuH He ua Ni mpw 
—78; 0; 50 u 100° Heckombko OTKJOHAeTCA OT ypaBHeHHA Jlenrmiopa, HO, Kak 
MOKa3saJiM PacueTbl, XOPOWO ONMCbIBaeTCA NOrapHMuYeCKOM 3aBHCHMOCTbIO OT 
qapienus, ycranopienHol A. H. ®pymkunem u A. H. Iaeiruapmm (7,8). Ka- 
WeCTBEHHble OcoOeHHOCTH aycopOuuu H, Ha Ni xapaxkrepnpi u qua aqcopOunn 
H, Ha Fe, Cr u Pt. 

Jlna pacuera 3anonHeHua MOBepXHOcTH cmOeB BOXOpOsOM, ay\copOupoBaH- 
HbIM pH —195°, NOBepXHOCTb TeX Ke CaMbIX COEB ONPeseAMach M10 ajicopOunH 
Kr mipu —195°. Hamu jannbie xopoulo cormacyrorea c u3mMepenuamu Buka (°) 
AJA COCB, KOHACHCHPOBaHHBIX B BakyyMe (cM. TaOn. 1): ecnu MpuHaATD, uto H 
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acopOupoBanubili mp —195°, naxoqutca B aTOMapHOM COCTOAHHH, TO MOXxHO 
IMTaTb, YTO pH STOH Temnepatype uP = 2-10°2 wm pr. cr. MOBEpXHOCTb T0- 
TH MNOJIHOCTbIO NOKPbITa ATOMAPHbIM BOOPONOM, T. €. M@BePXHOCTHIM rH- 
pHjom. 

Usyyenne BIMAHMA NOpsyKa u3MeHeHHA TeMMepaTypbl Ha CyYMMapHoe Horsio- 
KeHHe NOKa3aio, YTO MPH H3MepeHHH acop6muH, HauMHas C HaHOowbUIMX TeM- 
epatyp (100°) qo Hu3Kux (—195°) u cHoBa JO BbICOKHX, ee 3HaueHUA BOC- 
POUSBOMATCA H THCTepesuca NOMPVIOMLeHHA HeT, T. €. KPHBAA CopOuMn ABUIAeTCA 
aBHOBeCHOH; Mexyy 0 u — 78° ona 
MeeT MakcuMyM. Hamporus, ecu v3Me- 
ATb acopOunio, HaunHad oT —195 jo 
00°, sarem o—195° (pue. 4), To BBIAB- 
sAeTCH THCTepesuc NOPOULeHHA, HO BHOBb 
OTBEpxKaeTcA MaKCHMyYM Mexkyy O u 
8° y KpHBoli, ufymet or 100 Kx —195° 
kpuBaa |’). [locne npurpepa cmon B H, 

2} 

pH 150° uu orkayku peaKtopa jo -200 00 ? 700°C 

-10°7 MM pT. cr. onbIT Obi MOBTOpeH B 

OM 2Ke Tlopake (KpHBaa 2); ON MOATBep- Puc. 4. Cop6una Hy (mpa noctosHHom 

MJI THCTepe3sHc, HO BHOBb TNOATBeEpAHI H KomHyecTBe eFo A cucTeme) coem Ni 

faKcHMyM aycop6uun (cM. KpuByio 2’y, (Tommunol 16744): 7 w J' — cop6naa 
H. Ha coe Ni, mporpetrom upu 150 

IsMepenua agcop6uun H, na cmoax xe- B BakyymMe; 2 u2’—copOuna Hy Ha 

e3a NOATBepAMJIH HasM4uMe THcTepesHca tom xe caoe, HO mMporpetom B Hy 

OpOlMM M ee MaKCMMyMa HB STO cucre- (P~2-10-° mm pr. cr.) mpx 150° u or- 

le, HO OJHOBpeMeHHO noKa3amM GOomee KatakHom satem No 2-107 mM pr. cr. 

e3KO BbIPaxKeCHHOe YMeHbINeHHe MOro- 

I€HHA BOJOposa Up NOHMKeHHH Temmepatypbl oT —78 Ao —195° usu or 0 

o —78 u —195°. 

H310%KeHHbIe JAHHbI€ MOKa3sbIBaloT, YTO aqcopoOunA H, ua Ni, a TakKe Ha 
fe, Cr u Pt, ABIAeETCH CIOXKHBIM TIpOWeccoM: OHa ClaraeTcA M3 OOpaTHMOH U 
jeoOpaTHuMOoli YacTelt, MepBad H3 KOTOPbIX pe3KO 3aBHCHT OT JaBJIeHHA HW TeMTIe- 
ATYPbI, A BTOPaH B OCHOBHOM OT TeMMepaTypbl; BJIMAHHEe JaBJICHHA Ha BeJH- 
HHY ajcopOunH B H3yYeHHOM JMala3zoHe JaBeHHil He OOHapyxXKuBaerca. 


MucrutyT pusnueckol xuMii Hocrynno 
Axkajlemuu Hayk CCCP 22 XI 1956 


UMTHPOBAHHAS JIMNTEPATYPA 


1H. H. Kasptrapagse, Tereporenupii kaTamu3 B XHMM¥eCKOH MPOMbILIeHHOCTH, 
{aTepuanpi Bcecorwosn. copem. 1953 r., M., 1955, crp. 150.2 H.H. Kaprapa3e, OekTpou- 
ble ABJICHHA B KaTause HM ancopOmun, Msg. AH CCCP, 1955, erp. 235, 2 Tie Hs. Kap tT a- 
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». ® Xapaxopud, IIpo6sempl KuHeTHKH H KaTamu3a, 3, 225 (1937). H.H. Kap ra- 
am3e, KOX, 27, 1083 (1954) *7A.H. ®pymx«uu, A. H. Wanrnun, UNE Ps US 
1934). 8 A.N. Frumkin, A. N. Schlygin, Acta Physicochim., 3 791 (1935). 
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PH3BHYECKAA XHMHA 


B. C. KPACHKOB u B. B. CbICOEBA 


TOUKH HYJIEBOrO 3APAJA HEKOTOPbIX METAJIJIOB WU CIJIABOB 
(ITpedcmaeaeno axademuxom A. H. PpymKunoim 2 I 1957) 


B page paoor (?,2) Oblma NoKa3aHa MIOJOTBOPHOCTh MpefcTaBseHH O TOU- 
KaX Hysleporo 3apaja MeramuioB (°) Kak XapaKTePHbIX JIA JaHHOTO MeTadJJa 
(pPH3HKO-XHMMUCCKUX KOHCTAaHTAaXx. 

B npouecce uccieqoBaHva MOTeHWMaNIOB HyeBOrO 3apAa MeTaJJOB (%x, 3) 
ObINO OOHAPyXKeHO, ITO BEIHUMHA Py, MAHHOTO MeTaJJla 3aBHCHT OT pAa PaKk- 
topos. Ha mpumepe cucTeMbIl pTyTb — Tau Oblio NOKasaHo (4), YTO Gy, 3 Me= 
HAeTCA B 3ABMCHMOCTH OT COOTHOMI€HHA KOMMOHEHTOB B aMaJibrame. B padore 
(°) Obl NpHBeyeH NepeyeHb akTOpoB, MOA BoseHCTBHeM KOTOPbIX H3Me€HHeTCA 
u.3 MeTAJJIOB, K UHCy ITAX PAKTOPOB OTHOCATCH COCTaB HM COCTOMHHE MeTAaJI- 
suueckol (ba3pl. B HacrostleH paOore Oblla NpesMpHHATA NOMbITKa H3SMepeHHA 
MOTeHUMaNOB HyJeBoro 3apafa Cc WebiO NOMYYeHHA HOBbIX JaHHbIX 0 3aBH- 
CMMOCTH $y. 3 OT COCTaBa HM COCTOAHHA MeTAaJJIOB. 

B kauvectBe O6beKTOB HCCIEMOBAHUA Mbl H30pasIH MOHOKPHcTadIMuecKHH 
WHHK (rpaHH (0001) uw (O101)) u cnmaBb %emesa c HuKesemM. LHHKOBbIe 9J1eKT- 
POJbl TOTOBHIMCh H3 YeTbIPexKAbI MeperHaHHoro B BaKyYyMe XMMUMYeECKH YMCTOTO 
UMHKa NyTeM BbIpalwlMBaHHA MOHOKPHCTaJIOB MO HECKOJbKO BHAOM3MeHeEHHOU 
meroquke Ilonu6uHa u Dpolimana (°). CymMmMapHoe cojlepxaHue UpumeceH B 
oOpasuax He Npespiuano 104%. CnmaBbl 2Keme30-HHKeIb NOMyYaUCb 3JIeKT- 
poocaxkJeHHeM V3 PaCTBOPOB XJIOPHCTbIX COMeH, MHOrOKpaTHO OUHUIEHHBIX HU 
Il€peKPHCTAJIJIM3OBAHHbIX, C HCIHOJIb3OBAaHHEM JONOMHHTeMbHO pactHHupoBaH- 
HbIX 2KeJICSHCTHIX H HAKEIEBbIX aHOOB. CojlepKanue Upumeceli Wpyrux Meraa- 
JIOB B ClwaBaxX He MpeBbuuano 2-10 4%. 

TIpuMeHABLIHeCA SEKTPOMNTEI HMeNM cmeqyroluyMe cocraB HU cBOIicTBAa: 
& Fe™?, Nit? 100 r/n (Ha Meranm); muMoHHO KucHOTH 15 r/n; pH 4,0 + 0,2; 
tcf 00) Din 240 a/ ie. 

He ocraHapiuBasich MoxpoO6Ho Ha MeTOse SJIEKTPOOCaxKJeHHA %XKee30-HH- 
KeJI€BbIX CIJIaBOB, MbI B HacTOAMeH paOoTe OrpaHHYHMcA JIMUIb YKasaHHeM, 4TO 
ANA NOWYIeHHA CMWAaBOB TeX COCTABOB, JaHHbIe [IX KOTOPbIX MpHBeeHbI Ha 
puc. 3, HeOOXOAMMO ObIIO IPHTOTOBAATh BaHHbI C ONpeseeHHBIM cojep2xKaHueM 
KOMHOHEHTOB JIA KaxKOrO cnviaBa B OTAebHOcTH. M3amepeHue emKOcTH JBOH- 
HOPO COT Ha YKa3aHHBIX OOBEKTAX IIPOBOAHIOCb Ha TlepeMeHHOM TOKe C MOMO-— 
IbIO KOMIMHHpOBaHHOrO Mocta (°) (HeCKOAbKO BUAOMSMeHeHHbI BapHaHT CXCMBI 
JlommHa u Opuitepa (’)). Bee usmepenua npoBogusmncb B 0,2 N Na,SO, ¢ jo- 
6aBKol cepHol KucaoTEI AO pH 3,2. B pa6ore npuMenssucb Bce MepbI TIpesocTo- 
POXKHOCTH, HEOOXOMMEIe IPH IpOBeCHHH USMepeHuli eMKocTH ABOMHOrO cI0A(8,°) 

Hekoroppie pesysbraTbl u3Mepenuii npeycrapneubl Ha puc. 1, 2 u 3 

Ha puc. 1 upupeyenbt KpHBble EMKOCTh — HOTeHIMas LMHKOBOFO 3JICKTPO- | 
Aa, H3 KOTOPbIX BUHO, YTO MOTeHI[Ma HyeBOrO 3apAya USMeHAeTCA B 3aBH- 
CHMOCTH OT CTpykTypbI Metama. Laarpaun (000!) %,., = —0,60B, a qua rpa- 
HH (O101) $1.=—0,68B. B murepatype a WuHKa IIPHBOAUTCA 3HaveHHe Gy 3= 
= —0,63B, orBevaiolee NomMKpucTaMgeckort NOBEpXHOCTH, OOpa3s0BaHHOH, Cco- 
TlacCHO MOMYYeCHHbIM JaHHbIM, KaK MHMKPOKpHcTalmamMu c rpaHsamu (0001), Tak 
Mc rpansamu (0101). 
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Ilo-Buyumomy, B 3aBHCHMOCTH OT IIJIOTHOCTH YNAKOBKH aTOMOB B KPHCTaJ JIN - 
CKol pelieTKe MeTaJIJla MCHHeTCH H SHeprHA BbIXOJa QJIEKTPOHA U3 Hero, 


up/cm* 
4Q/cm? 


Puc. 2 


Puc. 1. SapucHMoctb eMKOCTH BOMHOTO COA MOHOKPHCTaMMYeCKOrO MMHKOBOTO 
SIEKTPOa OT MOTeHuHaNa B pactBope 0,02 N Na,SO,4-+ HeSO, (pH 3,2): / — rpaup 
(0001); 2 — rpanp (0101) 

Puc. 2. 3aBHCHMocTb eMKOCTH JBOMHOTO CJIOA Ha 9eKTPORaxX M3 cMIaBOB 2xKeNe30- 
HHKeIb OT MOTeCHWHana B pactTBope 0,02 a aoe H2SO, (pH 3,2): 1 — 5% Fe; 
225 0 Fe 


CJIEMOBATeIbHO, Hy, MeTasua. Menbilad NAOTHOCTh yMaKOBKH aTOMOB IHH- 
| B rpauu (0101) o6ycnoBmuBaeT OOMerueHHe BbIXOJa JeKTpOHa (MO cpaBHe- 
[oO c rpaHb10(0001))u TemcaMbIM CBHI ?y.3 B CTOPOHY OTPHIaTeJIbHbIX 3HaueHHH. 

IIpu usMepeHuax TOUeK HyeBOrO 3apAfa aMaJIbraM H CiWaBOB IpHXxO,UT- 

UMeTb B BUY, YTO H3MeHeHHe NOBepXHOCTHOM KOHUCHTpalluH OMHOTO H3 KOM- 
HEHTOB IO pa3IHUHbIM TpHuHHaM 
HOWHOe pacTBOpeHHe, BbICOKHe TOKH 4 
MeHa) MOxKeT IpuBecTH K MoyyeHuIo = 440 
BOCIPOH3BOAHMbIX JlaHHbIX. C 9Tov 
UKM 3peHHA HanOoslee OCTOBepHEI | a) 

HHbIe, WOJIyyaeMble TIpH H3MepeHHH 
WK HYJICBOrO 3apsayla CIIaBOB MeTAJI- gz 
B C MaJIbIMH TOUKAMH OOMeHa, WH MMCHHO = 40 
STOMY IIPH HccuIeqOBaHHH TOUeK Hyve- 
TO 3apsfla Mbl OCTaHOBHJIMCcb Ha 
maBax  Kejle3a C HHKesIeM, OOlajato- 0 20 70 AO #0 100% 
1X Be€CbMa MaJIbIMH TOKAaMH OOMeHAa. 7s 

Ha puc. 2 mpupegenbi (BEIOopouHo) Puc. 3. 3anucuMocTb moTeHiMana Hyse- 
MBbI€e CMKOCTb — HOTEHWHa CliJld- poro 3apsaya »2eme30-HHKeJIeBbIX CIJIaBOB OT 
B Kees0-HHKeJb B pa30aBJIeHHbIx coctapa (mpu pH 3,2) 
CTBOpax, a Ha pc. 3 — 3aBHCHMOCTb 
TeHUMasla HYJeBOrO 3apAfla Kese3O-HUKEJCBbIX CIIaBOB OT HX COCTABa. 

Msmepenual y.3 UHCTHIX MeTAJWIOB, TAK2%KEe MONYYCHHBIX IEKTPOOCaKJeHHeM, 
JIM XOpoliee COBMayeHve C MMEIONMMUCA B MTepaType anHbimu (°,!°). BBu- 
Toro, UTO JIN TaKMX MeTAaJIJIOB, KaK %Kele30 H HHKeb, XAPaKTepHa 3aBUCH- 
CTb MOTeHWMana HyeBoro 3apsAya MeTasa OT KOMMNeCTBa afcopOupoBaH- 
ro (aOcopOupoBaHHoro) Bogopoja (°) (Hu or pH), Bce u3MepeHuA NpoBoxn- 
cb B yCJIOBMAX cTpororo nocTosucTBa pH u Bpemeliu NpesBapHTebHOH Ka- 
quo nonapusauuu upu D, = const. 

B mpuseyenHom Hamu curyuae (pic. 3) HaOmrofaeTcH AOBOMbHO pe3KOe H3- 
HEHHE Oy,, C YBEJINUCHMeM COJep2KaHHA B CiiaBe MeTavNa, OOafaloulero Oomee 
pUIaTeIbHBIM 3HAYEHHEM ys, HW Y2Ke MPH 25% rwee3a B CMMABE Py.g CTAHOBUT- 

IIpakTwueckH paBHbIM MOTeHUMaly HyseBoro 3apxAjla YNCTOrO 2KeUE3a. 
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MoHoToHHOCcTh KpHBOM 3aBHCHMOCTH MOTeHI[Masla HyJeBoro 3apAa ClMaBe 
OT ero cOcTaBa ABJIAeTCA, Ha Halll B3JIA]], CBHeTeJIbCTBOM TOTO, 4TO MOdy- 
YeHHbIe SJICKTPOOCAKACHHEM CIABbl Ke/C30-HHKEIb peycTaBlA!oT codon 
TBEpbIe PacTBOPHI; B CulyYae OOpasoBaHHA KaKUX-MHOO COeAMHeHHH THMA 
Fe, Niy Jo2KHO ObIIO Ob! HaOJOJaTbCA pe3KOe H3MCHEHHE SHEP BbIXOJa IJICKT- 
poHa H MOHOTOHHbIMt XO 34BMCHMOCTH %y., (COcTaB cmmaBa Obl Obl HapyuieH), 

Takum 06pa30M, MOXKHO CUHTATb, YTO IPH OTCYTCTBHM *akTOPOB, MOryuLux 
HapYWIHTb MOHOTOHHOCTb H3Me€HEHHA MOTeHWMala HYseBOrO 3apxAa B 3aBHCH- 
MOCTH OT COcTaBa ClviaBa, MOTeHUMas HyJeBOro 3apsya NociequHero ye TIpH 
OTHOCHTeJIbHO HeBbICOKHX KOHIeHTpallvax  Keslesa oOnpeseiseTcA SHEpruer 
BbIXOJa SJIEKTPOHa H3 %*Kesesa — MeTasa, OONaatoulero Oomee OTPHUAaTeJb- 
HbIM 3HAYCHHEM Oy, 5. 

IIpupeyennpie B paOore JaHHbIe HarIAQHO HJIOCTpHpy!OT HEOOXOAMMOCTE 
yueTa pH W3MepeHHAX MOTeHUMAaOB HyeBOrO 3apsfa COCTOAHHA UM COCTAaBa 
MeTaJJIHYeCKOH (asbl. 


JleHHHIpascKH TocyapcTBeHHbIM yHHBepCHTeT Tloctynuso 
um. A. A. )KgaHoBa u 1! “XIT 1956 
HayuHo-ncceqoBaTesIbCKHH HHCTHTYT 
TeePOHHOH CBA3H 


UWMTHPOBAHHAA JIMTEPATYPA 
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SPHZBHTECKAA XHMH fl 


B. A. KPOHTAYS u X. C. BATJACAPbSAH 


NEPEQAYA SHEPPHH MPH PAXMOJIH3E PACTBOPOB 
MEPEKHCH BEH30HJIA 


(Tpedcmaeaeno akademukom B. A. Kapeunoim 80 XII 1956) 


“Ilpw jeiicrsum WONM3Hpyiollero H3myYeHHA Ha OpraHWyeckue pacTBOpBI 
€PBHYIHO MOPIOWeHHadA SHEPprHA MOKeT NWepeaBaTbcA OT OAHOrO KOMMOHEHTA 
UpyromMy, 4TO MpHBOAUT K HecoOmoeHMIO «IpaBHia ycpequenna» (1%), Jina 
BIACHEHUA BIMAHHA IPpHpOAbl pacTBOpHTeIA Ha Nepeayy SHePrHH MbI u3yya- 
M pajlMOIM3 pacTBOpoB MepeKucHn OeH30HJIa B OeH30Ne, WNKMOreKcaHe y 3THI- 
HeTate. Paquonus mpopogusca nog gelicrsuem y-1yyeli Co B orcyrcrBHe 
osqyxa. J[udpdpepenuvanbHan Jo3a paBHsAuacb 1,74-10!5 9B/mn-cex. Mojomer- 
MYeCKH OpeeAach HavaJlbHad CKOPOCTb paciiafla MepeKUcH, NpwMuemM KOVJIH- 
eCTBO pa3JIOKUBUIeHCA TepeKHcH He Upespriuato 10—20% or ee HauanbHO 
OHILCHTp alu. 

Ha puc. | m0Ka3aHa 3aBHCHMOCTb Ha¥aJIbHO CKOpOCTH paMomH3a nepeKHcH 
eH30UJIa B OeH30N1e OT ee HaYaIbHOH KOHWeHTpauun. 13 Bcel SHEprun, Morsourae- 
OH pacTBOpoM, TMepeKHcbIo OeH30NJa NOTOMaeTCA YaCTb, MpOMOpHoOHabHAaA 
IEKTPOHHOH joule NepekucH B pacTBope. PacueT uNcla MOJeKy Hepekucn, 
acHiayawoulUXcA Mp MOrsOuleHHH camo Mepekucbio 100 9B 9HeEprHH, JIA KOH- 
eHTpamuu 0,01 mon/n npuBoyuT K BeaMuuHe 1760. Ora BemMUNHAa B 20 pa3 mpe- 
ICXOMHT YHCMO MOIeKYJI MepeKHCH, KOTOPOe PaciaOcb Obl pH yCJOBHH, YTO 
se 100 9B SHEpruu, NOrsoueHHOH MepeKHCbIO, HAYT Ha paspbiB cBa3sH —OQ--O—. 

Ji BbISCHeHHA MpHUHH, OOYCOBHBAaIOWHX BbICOKHH payMallMOHHbI BBI- 
ol passOHRKeHHA TepeKucH OeH30nNa, HaMH ObIIM MOCTABJICHBI OMbITbI c Aupe- 
AMMKpHsrugzpasnsom (JLPIIL) zna onpeeneHua BbIXOa CBOOOMHBIX pawuKaJOB 
aK U3 UNCTOrO GeH30u1a, TaK HM W3 pacTBOPpOB B HeM Tlepekvcu Oen3ousa. V3- 
eHeHve KoHuentTpauun JIPIT onpegensasoch cnextpodotomerpuyecku. IIpex- 
{PUTEIbHO Oblla OMpesemeHa KpuTHYecKad KOHLeHTpanwun JIPIIL, Tr. e. Kou- 
SHTpallua, HeEOOXOJMMadA JI 3aXBaTa BCeX OOpasyIOWMXcA pH pakuouuse 
auKasoB (*), Ora BeM4YMHa OKasasacb paBHol 1-104 mow/a. YcTanoBsmen- 
Iii HAMM BbIXO CBOOOAHBIX payjuKaJOB pH paQvomuse uncToro OeHsoua, paB- 
st 0,75 na 100 9B, xopowlo cormacyeTca ¢ aHHbIMH Apyrux aBTopos (°,”). 

Ha puc. 1 touka B Ha ocv OpuHaT COOTBeTCTBYeT CKOpOCTH OOpa3z0BaHHA 
OOOHbIX PauKaOB B UHCTOM OeHs0Ie. Tak Kak 3Ta CKOPOCTb 3HaYHTebHO 
AKe CKOPOCTH pactiafla HepeKHCH, TO BbICOKHM paMalMOHHbIM BbIXO pa3Jo- 
CHHA MepeKHCH He MOxKeT ObITb OODACHEH B3aHMOJ[eEHCTBHEM IlepeKHCH C STH- 
A pajlukawaMH. 

Ha pue. 2 nokasana nomyyennad c JPIIT (kpusas /) saBucuMocTb cKopocTu 
)pasOBaHHA MePBUIHbIX CBOOOMHDIX paUKaJIOB IPH OOMyYeHHN pacTBOPOB 
PeKHCH B OeH3O/e OT KOHUeHTpaluu Mepekucu. Jaa cpaBHeHusa NpMBeyena 
yuBan [/, cooTReTCTBYIONad HayambHomy yuacrky OA KpuBoli Ha puc. 1, HO 
CTPOeCHHaA Ws pacueTa, UTO KaxKad pacMaBlladcd MOJIEKYJla HepeKHCH jaeT 
a pagukKana. Oe KpuBble MpakTHyecKH coBMaalwT. Orciogla cieyeT, YTO 
WHONM3 MepeKucn B CGeH30se TpoTeKaerT He m0 WenHOMy MexaHusmy. IIpu nen- 
YM paciaye CKOpOcTb O6eclBeuMBaHHA JIM 6bisa 6bI MeHbUIe, YEM CKOPOCTb 
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pacnajla nepekiicw B Tex %e ycnoBuax, Tak Kak @JIII «mepexpathwBan» 6 
CBOOOJHbIC pakWKasbl, Beylyive web. Ha orcyTcrBve WenHoro paciiaqa yké 
3bIBaeT TaKXKe TO, ‘UTO CKOPOCTh paMomHsa NepeKHCH B IIPHCyTCTBMH MeTHS 
MeTakpuulaTa, KOTOPbIi ABJIAeTCA CHJIbHbIM HHTMOMTOPOM WeMHorO paciajla Ne 
pekuceli (*), OKagamacb paBHOl CKOpoOcTH paluomHsa Oe3 Hero (PHC. 1): 
MoxHO T1peAMOJOXHKUTh 
YqTO BbICOKHH padMauMOHHbll 
as BbIXO paqwouuTruyecKkor 
ail pasvloxKeHua rlepeKucu oOye 
JIOBeH Tepeqaueh 9Hepryl 
OT Ne€pBHUIHO BOsOyKeHHB 
t MowleKyJI O€H30N1a K MOJIEKY 
mam mepekucu. Jina nog 
BepXKJeHHA STOFO NpesNoNO 


mon f{N-4aC 


gs 2KeHUA HCCIeEOBAH PpawwHomK 
A pacTBOpoB TepeKHcH B Oex 
8 30J1€ B IIpHCyTCTBHH KOHJeH 


CHPOBaHHbIX apOMaTHUeCKH: 
0 0! 02 o3 04 mon/a yruleBOROopoqoB — anTpale 
Ha u denauTpena. M3Becrxe 


Puc. |. SaBucuMocTb ckopocTH payHomM3sa mepeKucu Kae pasOaBjleHHBle Dacre 
GeH30ua OT HavaNbHOl KOHWeHTpPauHH MepeKucH BOeH- ITHX COeAMHCHHM cburyope 
some. KpecT — cKopocTb pagHomu3a MepeKucH B pucyT- UMpyloT NO AeHCTBHeEM HU 
crBu4 0,02 mon/n MmeTummMeTaKpHaata HM3Hpyloulero H3JLyYeHHs 

STO cBA8aHO Cc Tepefayel 

39HeEprHH OT pacTBOpuTeia K pacTBopeHHomy BeulecTBy (°,1°). Moxgny 
OKNJaTb, YTO BBeJeHHe PAYOPeHTOB B pacTBOp NepeKHCH IIPHBeeT K YMEHH 
INM€HHIO CKOPOCTH pasMouusa MepeKUCH, TaK KaK YaCTb BO3OYXJCHHbIX MOeKY! 
OeH30u1a OyfeT MepeqaBaTb CBOIO SHEPrio MoweKyaM syopeuta. 
Ha puc. 3 BugqHo, ITO eHaHTpeH H AHTPAalleH NPOABNAWT 3alMlMTHOe elicTBH! 

MO OTHOWeHHIO K Nepekucu. AnrHApHy OeH3s0HHOH KUCJOTHI TakxKe salllumlae 


MON 4QAC 

06-10 Z 

colt MON fl Yael 
g25 1073 


2. 4 6 8 10-10 monn 


Q3 mas 

Puc. 2 Puc. 3 | 
Puc. 2. 3aBucuMocTb CKOpocTH OO6pa3z0BaHHA CBOGOMHBIX PpalHKaJIOB OT KOHWCHTPauu mepekucr 
B OeHs0Ne: J — ckopocTbh pacxoqoBaHua MOMD: i= YABOCHHaAA CKOPOCTb pacnajla mepeKHuck 


Puc. 3. 3aBpucumocrTb CKOPOCTH PadHOH3a NepeKUCH OT KOHMeHTPayHH LOOaBoK Penantpena (a) 
aHTpanena (6) M OeHs0HOro anrugpuya (a). Konnentpayua nepexucu 6ex30na=4,5- 10-8 mon/.. 


NepekKUCb OT pacnaya. OAHaKO, Kak BUAHO H3 PHCyHKa, CKOpocTb paquomuse 
NepeKHcnH, AOCTHIHYB NpeAeIbHOTO 3HaAYUeHHA, Haslee HE CHHKaeTcr Cc pocTto | 
KOHUCHTP aM 3allMTHbIX 0OAaBOK. ITO MOKHO OODACHUTD TEM, YTO MOTeKYJE 
(biyopenta, NouYuMBUIMe SHeprHio OT BOsOyKAeCHHEIX MoseKy Gensoma, Jes! 
AKTHBUP YIOTCA HE TOJIbBKO IYT€M UCHYCKaHHaA CBeTa dulyopecuenuun, HO 
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epefaBad SHepruio MoweKyslamM NepeKkucu. Herpyquo noKa3arTb, ¥TO 3TO MIpu- 
OMT K JOCTHXKEHHIO TIpeeMbHOrO 3HAYEHMA CKOPOCTH pacriajla TepeKucu NpH 
OCTATOUHO OO/bUINX KOHIeHTpalHAX cbyopenros. ° 

Ha puc. 4, J noKagaHa 3aBHCHMOCTb CKOpOCTH pafMouusa NepeKHcH B LHK- 
oreKcaHe HW 9THJlalleraTe OT ee HavaIbHO KOHWeHTpallun. Tak Kak pacTBopu- 
lOCTb TIepeKHCH B WHKIOreK- 
aHe IIpH KOMHaTHOh Temnepa- “7/7-vac 
ype He mpespnuaet 0,03 mMon/a, 202 
O IIpOcyIeqUTb 3a H3MeHeHHeM 
KOPOCTH pajlHouH3a TepeKvcu 

UWHKNOreKcaHe BbIIIe 9TOH 
OHWeHTpaluH He yyamocp. 
JAHaKO, KaK BHAHO H3 pucyH- 
a, CKOpOCTbh pajluomusa me- 
eKHCH B OOOHX pacTBopuTe- 
[AX COBMajlaer, 

Bpeyenue B pacTrBop mepe- 
HCH B IHKJOreKcaHe HH B 
THaletate 0,02 Mon/a MeTHua- 
feTaKpHwlaTa pe3KO CHM KaeT 
KOpOCTb paciiajla nmepeKucu 
pue. 4, //), 4To cBHyeTembCcT- 
VET O IeIlHOM paciiajle nepeKu- 
HM Mpu pauounse B 3STHX pac- 
BOpHTemAx. Onpegenenue c 
1omoutbio JIDIIT (kpuruyeckaa 
<OHWeHTpauua 107% Mow/s) BBI- 
(Oa CBOOOJHBIX paUKaJIOB 13 


gee ort ClO Ts Puce. 4. SaBucHMocTb ckopocTH pamvomusa mepeKucn 
JACTBOPOB NepeKHCH B HHX of ee nayanbHol KOHUCHTpalMH B pacTBOpax WHKAIO- 
1OKa3bIBaeT, UTO B MpHCyT- rexcana (a), sTumayerata (6), sTHaNeTaTa B MpHcyT- 
TBHH TepeKHCH CKOPOCTb OO- cTBHH MeTHAMeTaKpuuata 0,02 mon/n (6), teHanTpena 
JaZ0BAHHA CBOOOMHBIX pajlu- 0,1 moa/n (2) u 6eH30na 0,4 Moa/a (0) 

<a JIOB IIpakTHuecKh paBHa 

“KOPOCTH OOpa30BaHHA HX 3 UHCTHIX pacTBOpHTeseH. CneqoBaTesbHo, 
lepejlauH SHEP OT pacTBOpHTeseH K MepeKHCH He IIpOHCXOJUT, Tak Kak B 
IPOTHBHOM cJly¥ae, KpOMe paflWKaJlOB, OOpasyIOWMXcA H3 pacTBOpHTeIA, O0- 
JASOBHIBAJIMNCb ObI pafuKaJIbl 3a cCuUeT pacHayla HepeKHCH, BbISBaHHOrO 
lepefqayeHh 9HeprHH (KaK 9TO HaOsoalocb B OeH30JIbHBIX pacTBO- 
ax). 

OuesuHO, lenHOol pacnaymepeKkicu HHULMUpyerca payuKasamMu, OOpasyiouin - 
MUCH Ip payMomuTuyecKkoM paciiage pactBoputeis. Uctonbsya nNpHHuun cra- 
THOHaApHOCTH, MOKHO IOJYUHTb WIA CKOPOCTH UWelmHOroO pacHayla MepekKucH V 
sey yroulee BbIpakKeHve: 


937 Mon f/f 


a 


= Rp (Orn ih Roo)? [IIb] i Vpn» 


ye kp H kos — KOHCTAHTHI PasBUTHA M OOPbIBa WeNH, Uy, — CKOPOCTb MHUUMH- 
JOBAHHA. SHAYeHHE Vy, MOXMKHO OMpeeMTb, YKCTPAaNOUpyA MIpAMOJIMHeHHBIN 
yuactoK KpuBoli I (pvc. 4) qo mepeceyenua c ocbio opguHaT. Hecoosmogenne 
IMHeHHOM 3aBHCHMOCTH JIA CKOPOCTH pacHafa Ipk KOHUeHTpalMAX MepeKucH, 
Jobe 0,1 mMou/m cBASaHO C HHTHOUMPYIOWIHM eHcTBHeM apOMaTHYeCKHX Npo- 
[yKTOB pacmaya nepekucu (!"), Kak Bu{HO H3 puc. 4, B IpucyTCTBMH HeOOMbINMX 
KOJIMUECTB OCH30N1a HW PCHAHTPeHa CKOPOCTh pasJIORKeHUA NepeKHCH 3HAYHTEJIbHO 
yMeHbuiaetca. M3 nakiona npamol JJ (WelHO pactiayl B MpcyTCTBUM MeTHA- 
MeTaKpHsIaTa He MPpOHCXOUT) MOXKHO BbIYHCIMTb paMallMOHHbIM BbIXO pas- 
1OPKCHMA MepeKHCH 3a CUET MOPMOMCHUA SHEPrHH CaMOli NMepekHicbIO. Ira BewH- 
Ha coctananer 40 Momekyn Ha 100 3B. 
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V3 cpaBHeHua JJaHHbIX 10 pakMolMsy MepeKkucn OeHs0M/Ia B pasJIMUHBE. 
pacTBOPHTeIAX.BUYHO, UTO Mepefaya SHeEPruM OT PacTBOPHTeA K PacTBOPeR 
HOMY BelleCTBY CYIU[€CTBCHHO 3aBHCHT OT MpHpoOfbl pacTBOpHTesA. 

Paccmorpum ¢aeqyioulve Mpoueccbl, IpoucxofmlMe Ip pakvomse pacTBo 
poB mepeKucn B Gex3some: 1) oOpas0BaHHe BOsOyXxXJCHHEIX MOseKYA OeH3OU. 
{IPH MOFOMeHHN SHeprun w3TyyeHua; 2) CMOHTaHHad JlesakTUBalluA BosOyxK 
JCHHBIX MOseKy OeH30a; 3) Mepeyqata 9HEprHH OT BosOyKeCHHbIX MOJeKys 
‘Oen301a K WepeKucH HM pactay MocneqHuXx; 4) paclay MepeKucu 3a cyeT MOrso 
(CHHA SHEPrHu y-H3TyYeHUA CaMOH MepeKHCbW. 

Ha ocHopaHuv peqoxwKeHHOH CXeMbI, HCXOMA U3 NpPMHnMa cTal\MoHapHo 
CTH, MOXKHO MOMYIHTH WIA CKOPOCTH paquouN3a NepeKkucu OeH3onsa B OeH30 
mle cllefyroulee BbIparkenue: 


I 60%" [1B] 


ia 771915) 


+ kyl e6e [TIB], (1 
rae I6¢ — MOPMOMeHHad pacTBopom aHeprua; ki, ke, ks, W ka — KOHCTAHTS 
.ckopocteH peakuwi 1, 2, 3 nu 4. 

[Ip MaJIbIX KOHI[eHTpalluax TepeKHCH NMorsoulenHe SHEprHu camMol Tepel 
KUCbIO MaJlO HM BTOPbIM CJlaraeMbIM B ypaBHeHuu (1) MoxKHO MpeHeOpedb (y4acTo 
«OA, puc. 1). B strom curyyae 1/V auHeitHo 3apucuT or 1/[I1B], ro nosBomse? 
rpaduyecku Halitu ke/ks (4-10°° Mon/n). SHad STY BeJIMYMHY,-MOXKHO OLCHHTE 
cpeHee BPeMA X%KH3HH BOSOYXKCHHBIX MOJIeKyJ OeH380Na, HCHONb3yA OObIUHY 
TeopHio ramenua cryopecuenuun (1°). IIpeqnonaraa, uTO MesakTHBalluA P03 
OYXKICHHBIX MOeKYJI OeH30a IPOHCXOAUT pH KaxKJOM coy/apeHHu Cc Moule 
KyslaMH NepeKucH, NouyyaeM BpeMA XKH3HH BO3OYKCHHBIX MOJeKy ~10 7 ceK 

MoxHO TpeANOIOKUTb, YTO IPH. yBeEMYCHHH KOHUCHTpallHu MepeKHCH BBI 
Jue 0,01 mMon/n (npaMomMHeHHbI yuacToK KpHBoH puc. |) Bce BO3s6yKeHHBI 
MOJIEKYJIbI O€H30Na, CNOCOOHBIE NepefaBaTb SHEPrHIO MepeKUcH, es3aKTHBUPy 
JOTCA TOJbKO NO peakuuu 3, UH JambHelWHH pocT CKOpocTH Cc KOHIeHTpalluel 
.OOYCJIOBJICH COOCTBCHHbIM TIOrOULeHHeM SHEPrHH caMOH Nepekucbio. Ogunakd 
Oosee TeTaIbHbIM aHanH3 XOJla KPHBOM IPH BbICOKHX KOHIeEHTpalMAXx 3acTaBslA 
eT JONYCTHTb CyllecTBOBaHHe BO3OyXCHHDIX MOeKYJ OeH30a c Gomee KOpOTs 
.KHM BpeMe€HeM XKH3HH B BOSOy2KeHHOM COCTOAHHH, KOTOpble HaYHHaloT urpaTy 
YULECTBEHHYIO POJIb IPH MOBbIIMeCHHH KOHIeHTpaluu Nepekucu. 


Hay uno-necneqoBarebcKuli Tlocrynuso 
(PH3MKO-XMMHYecKHH MHcTHTyT uM. JI. A. Kapnosa 27 X11 1957 
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PHSHYECKAA XHMHA 


C. B. HEPIIHH u H. © BOHJAPEHKO 


MCCJIEMOBAHHE MEXAHHYECKHX CBONCTB TOHKHX CJIOEB 
MKUAKOCTH B KOHLEHTPHPOBAHHbIX IMYJIBCHSIX METOJIOM 
®HJIbTPALLHM 


(ITpedcmaeaeno axademuxom A. H. Ppymckunoim 24 I 1957) 


TIpexkHuMH HCCueqOBaHHAMH ObIO yCTaHOBJeHO, UTO HOPMaIbHaA BASKOCTS 
MaJOJeTYYHX HeEMOMSAPHbIX HKUAKOCTAX COXPaHAeTCA BIVOTh NO TBEPAOH No- 
SPXHOCTH, a B MOMAPHbIX — JO PpaHHUbl COMbBATHBIX Cm0eB ('), 

Jlia M3yYeHWA MeXaHMyecKHX CBONICTB eTyYMX AKHAKOCTeM (BUAHBIX pac- 
30POB SICKTPOJIMTa) Mbl NpHMeHHAH Cu_TpPalMOHIbIli BUCKOSHMeTDp, pH- 
eM B Ka¥eCTB€ Y3KONOPHCTOPO (HJIbTpa HCNOMb3OBaINCb BbICOKOKOHUCHTPH- 
IBAHHbIC OCH3OJIbHO-BOAHbIE IMYJIbCHH, CTAOHMM3HPOBaHHble CanonnHom. Ilo- 
AMO STOTO, HaO/iOfeHHe Hal BMAHHEM CPUMbTPAuM Ha ycTOHuMBocTh cHcTe- 
BI CIIOCOOHO JaTb NpAMOe yKa3aHHe O POJIH MeXaHHYeCKUX CBOHCTB TOHKHX 
10€B B YCTOMYMBOCTH SMyJIbCHH. CTpoOeHHe SMYJIbCHH BHAHO Ha MMKpodoro- 
acpuH (pue. 1). Xopowiast BUAMMOCTb CHCTeMbI B MHKPOCKON Hu OOpa3zoBaHHe 
YIHBIX COCB MapaJebHbIMH * rTpaHH4HbIMH MOBepXHOCTAMH COCeAHHX KalleJIb 
WIerUaIOT BbINOMHeEHHeE PHJIbTPaWHOHHBIX paCcuYeTOB, NO3BOJIAA OWeHHTb BeH- 
[HY BASKOCTH H MpeebHbIX HalpAKeHHH CABHTa B HCCVIeAYeEMOH >%KHAKOCTH. 

B cayuae MOHW2KeEHHA TeMMepatypb! Jo 0°,+-5,5° C Gen30ubHble Kan cTa- 
BATCA TBEPAbIMH, BOJHbI€ Ke CJIOH OCTAaIOTCA KHJKHMH. 

TomulHHa COeB ONpeyemaach WeseHHeM OObeMa BOAHOH cpesbl, cosepxKa- 
HCA B eMHHIe OOBeMa CHCTeMbI, Ha NOJIOBHHY ee yesIbHOH NUBepXHOCTH. 
OCIENHAA HaxoWslacb H3 MHKpodoTorpapuH SMyJIbCHH No Popmyvie (4): 


Cee 
Xr 


e h —cpeqHee 3HayeHHe OTpe3Ka, OTCeKaeMOrO Ha MpOWSBOMbHOH mps- 
NM CTCHKAMH KalleIb. 

BpmouHeHHble pacuerbl AIA MpeAebHbIX M10 KOHICHTpallMH SMyJIbCHH, NpH- 
TOBJICHHBIX Ha 10% BOMHOM pacTBOpe CalOHHHAa, NOKasaiu, 4YTO cpequaA 
JIULMHa BOJHEIX cnoeB HMeeT NOpsgoK 10° cm. Magan TommMHa c0eB OOec- 
YHBaeT HH3KOC 3HAYeCHHE BASKOCTHbIX Halps2KeCHHH B 2KHAKOCTH BO BpeMsa 
{IbTPallHH TPH JlerKO W3MepHMbIX Nepenaax JaBseHHA, YTO NOsBoMAeT OO- 
|PYXKUBATb OUCHb MavIble WwacTHYeCKHe HalpAKeHNA CABUTa B MKUKOCTAX, 
 CTPOFO NOAIHHSAIOULHXCA HbIOTOHOBCKOMY 3aKOHY H CJeyIOULMX H3BECTHOMY 
Kouy I[]pegopa — Bunrama. 

B To Ke BpeMA MPH OTHOCHTeIbHO BbICOKHX 3HAaYeHHAX Nepenafa LaBJleHuA 
KeT ObITh ONpesemeHa HCTHHHAA BASKOCTb XKHAKOCTH B TOHKOM CJIOE. 

TlpuroropieHve 9MYJIbCHH MpefebHO BbICOKOH KOHICHTpallMn BeNOCb MPH 
MOWLM Cpa B MepHoM unMHApe (°) (97,3—97,6% Oens0na 2,4—2,7% 
yuoro pacTsopa craOuuusatopa). IlombiTkH yBeMYeHHA KOHIeHTpalln OeH- 
la IpHBOAWAM BO BCeX CAyUaAX K BbIAeeHHIO U3ObITOUHOTO ero KOMHYECTBA 
-TIOBepXHOCTH CHCTeMbl. OMYJIbCHA YKMafbIBaacb B CMeWMaJIbHbIH TMaTpoH, 
KaMepoll [MaMeTpoM 5,5 CM H TOMMMHOH 0,6 cm, K KOTOPOMy C OJHOH CTOPOHbI! 


* TlapammembHocTb rpaHHYHbIX MOBepxHOCTeH CBOOOJHBIX MIJICHOK OblIa YCTAHOBJIeHa SKCIe- 
MeHTaNbHO (2) H BbITeKaeT H3 TEOPHH PaBHOBECHA TaKHX CJIOCB (Oy. 
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HOABOAMMACh MO HaNOpoM Boa, a Cc Apyrok MpHcoeAHHAMACh TOHKAaA MepHas 
TpyOKa, Haxosimlaicd B TOPH30HTAIbHOM MOJOKeHHH. : 

J[ix onpeenenin, BEIMUMHbI HCTHHHOM BASKOCTH PHJIbTpalldA Beach Mpy 
Hanopax nopszKa 100 cm. Jia ompeqereHHA MpefeIbHbIX HaNps2KeHHM CBM 
ra Hanop CHMKaJICH JO BEHUMHbI, COOTBETCTBYIONeH HavaJIbHOMy rpayMeHTy 
(UIbTPalMu, IPH KOTOPOM J[BHXKeHHE AKHAKOCTH MpakTHYeCKN MpeKpalilaslOch 
CABHTOBad MPOYHOCTh XKHAKOCTH B COAX ONpeeANACh Take MO OTKIOHE 
HAM (pHIbTpalun oT 3aKoHa Jlapcw Np CHMKeHHM Hanopa. 

Jina onpeyeneHud Nopaj{Ka BeJIMYMHbI BASKOCTH HM BeMYMHbI CABHTOBBI 
HallpA2KeHH y TpaHHUHbIX MOBePXHOCTeM HCHONb30BaAIHCb CeyIOulMe MpH 
6IMXKCHHbIC BbIPaKeHHA, OCHOBAHHbIe Ha H3BECTHBIX ypaBHeHHAX IBYKECHHA KU 
KOCTH MexK]y lWapaJVIeJIbHbIMH CTeHKAMH: 

F IT 
Ld ais one ’ t= e Iss (1 
yA 


Sec Jy, — YACNbHbI pacxog, IpHXOAAMMicA Ha eMHHWLy ceyveHuA OOpasila 
R — Koa punHenT, YIUTHIBAIONIM U3BUMMCTOCTb NyTeli PusbTpaluu; J — rpa 
went Hanopa; J, — HavambHbId rpayuent; J] — mopucroctb; x — yAeubHbI 
nepHMetp coeB B Ce4YeHHH (uJIbTpa, OnpeseAembIli M3 COOTHOLICHHS 
2y = Q. Jina caryuaa oOTeKaHuA Kaleb 9MYJIbCHH MOXKHO NOOKUTh R = 2 

Ja onmpefeieHHa BeIHUHHbI tT) MO OTKJOHEHHIO (UJIbTpalluH OT 3aKOHe 
Tlapcw MOxKHO, UCHONb3yYH U3BeCTHbI€ PelIeCHHA MIA BASKO-MacTHYeCKOr 
TeyeHua (°), NOYUHTb culeqyroulee ypaBHeHHe, yCTaHaBJIMBarollee CBASb Me] 
HavaJIbHbIM TpasMeHTOM umbTpawuH J) H OTHOWICHHeEM (akTHYeCKOrO pacxopy 
q Tipu rpayuente [ kK pacxogy q,, KOTOpbIM NouKeH Obl Obl NIpOXOAUTh Yepe 


(uAbTp Ip 9TOM Hanope, HO MPH cTPOroM NOJYHHEHHH CuMbTpallWuH 3aKOH} 


Tlapcu: A 
FY 94) 2-1) =0 


OcHOBHbIe BbIBOJbI H3 IPOBECHHBIX OMbITOB COCTOAT B TOM, UTO %KHAKOCT 
coepKallaicA B PasesAIOMUX OTCJbHbIe Kall TOHKHX COAX OOsalaeT HO 
MaJIbHOM BA3KOCTbIO, CBOHCTBEHHOH KU]KOCTH B OOBeMe; BMeCTe C TEM B Hel O 
HapyKHJIMCb Cle{bl MacCTHYHOCTH, NPOABJIAIOMHecA B Bue MpeebHOTO CAB 
roBoro HallpsxKeHuA t NopsAyKa 5-10? quH-cm ’, mpeosomepatomleroca mp 
JBYOKCHHM 2XHAKOCTH. 

OTH BbIBOJbl OTHOCATCH KAK K CJIOAM, Pa3JCuIAIOULUM XKUKWe Kal, TAL 
MK CJIOAM, Pa3JeJIAIONIHM 3aTBepeBlIne YaACTHIbI Oensoua. 

IIpupeyem IpuMep onpeyenenud y Ht, LIA SMYJIbCHM KOHMWeHTpPaluu ee 
Ilo oNwcaHHoMy BbIlle cmnoco6y nomyyeHbI cmeqyiomMe 3HayeHuA yebHO 
MOBepXHOCTH HM cMo¥eHHOrO Tepumetpa: Q = 5200 cm? u y = 2600 cm 4 
Hens YACIbHbIN OObEM BOMHOH CpefbI Ha NOMOBMHY yJeNbHOM MOBepXHOcTH 
HalJleM, YTO CpeHAA TOMMHHa C0eB paBHa0,96-10°° cm. IIpu namope B 100 ch 
MW TOMUMHE OOpasiia 0,5 CM Yepes PHILTP MPOXOAU NOTOK, XapakTepH3yIOULHUC 
YACIbHBIM PaCXOJOM Jyg =2,50-10°° cm/cex. IlogcraBaasd mpHBeyeHupie shale 
HHA B POPMyJy AWA BASKOCTH y, HaliqeM, YTO OHA UMeeT BemMUMHY 0,734-107 
4TO 10 NOpAAKY COBMAaaeT C OOBMHbIM 3HAYCHHEM BASKOCTH BOJbI IPH KOMHAaTHO! 
Temmepatype™. Re | 


* Umetouleeca OTKIOHCHHE JerKO OObACHACTCA TEM, YTO MbI B pacuere He yu HanHune PKG 
OcOBCKHX YyTOJIMeHHH B MecTaxX KOHTaKTa rpaHHUHbIx moBepxuocteh. IIpu yBemmuenuu B npouec 
SMYJIbPHPOBAHHA HCMePCHOCTH CHCTeMbI CJIOH, pa3MeJAIOWIMe BHOBb BOSHHKAalollve paul 
AOJDKHbI POPMHPOBATHCA B OCHOBHOM 3a CUeT OOBEMOB XKUKOCTH, comepxKauleHcA B 9THX TPey 
rOJbHuKAX. B uccweqOBaHHbIX SMYJIbCHAX MIpeebHOL KOHICHTPalHH STH, cnepBa XOpoull 
SaMCTHBIC YTOJIMECHHA HCYe3AalOT M3 NOJIA 3PCHHA, UH, CICMOBATeMbHO, UX pasMep He MOXET OBIT 
Oosee 0,2—0,3 wu. 3Had STOT pasMep, AerkKO NOACUUTAaTb YacTb MOTOKA, KOTOPbIH MOMKeT NPOXOAHT 
m0 TaKHM IyTAM. | 


Hcnompsy Popmyay AA MoTOKa yepes KaNHsAApbl TpeyrobHOH CopMpI 
io. V 3at eg! 
R320 n- ? 
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J\ia onpeyeneHun BeMYMHbI tT) B paccMaTPHBaeMOM cyIy4ae Obl ConocTaB- 
SHbI P€3YJIbTATbI OMbITOB NO PHMbTPalHn vepes OMA H TOF 2%*e OOpaser, npu 
mopax B | Mv 1,5 cM; 10 OTHOLEHH10 g/d p ObINO HalieHO 3HaveHHe HavasbHoro 
a\MeHtTa PuIbTpawHH /,= 0,6 
m0 (opmyvie (1) onpeyeneno, 
O BeIHYHHa 7 HMeeT Tlops- 
K 3-107? qHH-cM?, 

C lesbio MpoBepKH BIMAHHA 
ep2KAHHA IICKTPOJHTOB B 
HOM pacTBOpe Ha TOJMLHHY 
l0€B H XOX PUJIbTPauHU Opbiia 
OBeeHa CepHA OMbITOB Cc 
[yJIbCHAMH, IIPHPOTOBJICHHbIMH 
| BOHBIX pacTBOpaXx c pa3sJIH4- 
IM COepxKaHHeM 93IeKTPO- 
ita (NaCl), a uMenuo: 10°4 N, 
eN 107 WN, a 10%. 

Yepes smMybcnuu (busbTpo- 
ICA TOT 2K BOJHBIN pacTBop, 
TOPHIN Wiel Ha MpHroToBwe- 
1€ IMYJIbCHH. Puc. 2. XoX uabtpayHH BOAHHIX pacTBOpOB yepes 

PesyJIbTaTbI ONbITOB TOKa- o6pasubl sMysscun: a— 102 N,6— 10-2 
IBaloT, UTO IPH yBeMYeHHH 6 — 1053 Ng — 10-88 
JHILCHTP alle QEKTPOMHUTA 
ACHbiuaeTcA PuNbTPpaMOHHbI woTOK (pwc. 2 u 3). M3 muKpodororpaduit 
HM STOM ObINIO BHAHO, YTO C POCTOM KOHUCHTpaluu ITeKTpONMTa ANcTepc- 
HOCTb CHCTeEMbI IMOBbIaeTca, UeMY 


OO MUA. 


? 


io. : COOTBeTCTBYeT YMCHbIUeHHe cpeqHeli 
TOJIMLMHbI BOJHbIX CJIOCB. 

08 YMeHbIUeHHe MpOHHaemocTH 06- 

Ppa3silOB IMYJIbCHH HaOsoaerca TOJIb- 

06 KO J\O OllpefeseHHOrO 3HaueHHA KOH- 

Ie€HTpallHH  9IeKTPOMHTa NMOpAyKa 

4 10° N. pu noppimenun KonWeHTpa- 

a uuu cBepx 10°? N duaprpaunonnpli 

2 MOTOK BHOBb yBewHunBaeTca (puc. 3). 


QtTomy dbakTy Mower ObITb aHOoO cwe- 
jtyroulee OODACHEHHE. 

CorjacHo TeopHu, NoATBep*Kae- 
MOH IIpaMbIMH 9KcHepHMentamn (%), 
ec. 3. O6bem pacTBopa 27eKTpomHTa pa3- TIPH NOBbIIMeCHHH KOHIEHTPalMu JIeK- 
YHOH KOHICHTPalHH, MpOpubTpoBaBlero THOHTa Hapsjly C YMCHbILNeHHeM TO\I- 
9€3 BHCKO3HMeTP 3a OJIHHAKOBBIC MmpoMexkyT- IHH BOJHbIX CJIOeB IpOHCXOJUT CHH- 
BpemeHH: /— uepe3 10 mun., 2 — uepes : 

90 mun., 3 — uepes 30 Mun. 2KeHHe TIpeesbHOH BeJIMUMHbI pasBH- 
Bae€MOroO HMH pacCKJIMHMBawUlero WaB- 
jeHua. OOa aTH dakTOpa yxXyuWator 

JIOBUA JipOOJeHHA Kaleb, TAK KaK MOABHAHOCTh MHHKOCTH B COAX NO Mepe 

YTOHYeCHHA yMeHbIaeTCH, ITO yXyWaeT BO3MOXHOCTH OpicTporo OOpasoBa- 
A HOBBIX CJIOeB, PaSJeNAIOWIHX Kalvin, a CHM KalOUMlcd CHNOBOM Oapbep, 
ENATCTBYIONMM KOAaICCHCHIMH Kaleb, OrpaHvunBaeT CTeMeHb AHCHepCHOCTH, 
K Kak MOBbIMIeHHe MoceslHeH BmeuveT 3a COOOH MOBbIINeHHe KaNHJIJIApHOrO 


la 4 


2 @ — pa3mep CTOPOHbI TpeyrosbHuKa; R — KospPulHeHT H3BHINCTOCTH nyreli, KOTOPbii MbI 
Tv v 
JXKHbI 3eCb MNpHHATb paBHbiIMR = z: Tlomaraad BASKOCTh HOPMaJIbHOH H HaxOAA YHCIIO 


ommennit Ha 1 cm? ug muKpocotorpadun (4,25-10%) yrommennii, MbI HaiieM, YTO B HallemM 
yuae MOTOK, MpOxopsMHH wepes 9TH NyTH COCTABMACT 9,3-10-7 cm-cex-}, T. e. oKo0 10% 
MOJIHOrO MOTOKAa. 
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jlanmacoBCKOro JjaBJICHHA Ha CJIOH CO CTOPOHbI KalleJIb, BOSHHUKAIOULELO 3a CUeT 
Kynomo06pasHol HX POpMbl Ha rpaHulle PubTpa. 

YxyfuleHHe yCNOBUuA IMybrMpOBaHHA JOKHO NPHBOAATb K sane an 
BOAHOrO pacTBOpa B rHOOCOBCKUX yTOJIMeHHAX MW MOBbILWEHHIO AOIM UX yuacTH 
B (PHJIbTPalluu, YTO M ONpefeAeT NOBbILIEHHE MPOHHWaeMOCTH CHCTEMBI. 

Coxpanenue ycToluMBocTH paccMaTpHBaeMOl SMyJIbCHH Np HaJIMuMH PMIb 
TpallHH MO COAM, Kora MpesembHOe COMPOTHBMeHHe CABHTYy Mpeofouleno, u ff 
MeHeHHe (PUJIbTPalluH HW AMCMepCHOCTH IPH pa3sJIMYHOM COJepKaHHH SeCKTPOMH; 
TOB B OMHOM cpefle yKa3bIBaloT Ha TEPMOJMHAMHMYeCKHH XapakTep PpaBHOBecH 
cloeB, OOYCMOBJEHHbIM B pacCMaTpHBaeMOM CJly¥ae B OCHOBHOM HOHHO-3JI€KTPO} 
CTaTH¥eCKHM CJlaralouldM paCKJIMHHBaIOWleroca MaBJIeHHA. 

Mrepecho Takxke OTMETHTb, YTO 3/eCb B OCHOBe Mpouecca *KeaTHHUPOBaHA: 
CHCTEMbI Jle>KaT CHJIbI MOJIEKYJIAPHOPO UH MOHHO-3JICKTPOCTATHYeCKOrO B3aKMOjeH; 
cTBua. JleiicrTBHTebHO, KOMMOHEHTHI CHCTeMbI OO/aaloT IpaKTHYeCKH HOPMAadJIb 
HOM TeKyYeCTbIO, B TO BpeMA Kak CHCTeMa B LWeIOM NpecTaBiaeT COOOK FeJib 
O6saaoulu 3HaYHTebHbIM MOfysemM cABHroBoH ynpyroctu. IIpupoga Tako 
yupyrocru Oba yxKe paccMoTpeHa B MpexKHHX paootax (7,8). . 

ABTOpbI IIpHHOCAT HcKpeHuiow GylarofapHocTb 5. B. Jeparunuy 3a o6cyx«ye 
HHe pe3y/bTaToR paOoTsl H WeHHbIe COBeTbI Npu ee BbINOMHeHMM H JI. fl. Kpemy 
HeBY 3a COJeHCTBHe B MpOBeJeHHH SKCIepHMeHTOB. 


JleHHHrpaycKHH HHCTHTYT Tlocrynuso 
HHKeHEpOB BOAHOTO TpaHcnopta 22,1 1957 


WMTHPOBAHHAA JIMNTEPATYPA 


ae ae he ee eee Konan. axypH., 15, B. 5 (1953). 2B. B. Jie 
parun, A. C. THeBCKaa, Konan. xypH., 15, B. 6 (1953). °B. B. TLeparun 
C3eB: “Hee pi AIAH, 99, Ne 6(1954). 46. B. Meparuu, JAH, 53, Ne 
(1946). 5 re a nes, B.C. Kynp ux, JAH, 80, Ne 41951). °M.1l.Bowa 
Cee u, A. M. ya ke te 16, Ne 3 (1946). 7B. epsarun, E. O6y XOB 
2KPX, 7 (1936). 2 UL. E@pemos,C.B. Hepnuuu, JAH, 118, Ne 4 (1957). 
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Jlokaann Akapemun Hayk CCCP 
1957. Tom 114, N 4 


PH3HYECKAA XHMH A 
Jl. C. MAJIATHHK u A. H. JIAHAY 


OBOBLUIEHHAS SOPMYJIHPOBKA HEPABEHCTBA TPHBBCA 


(ITpedcmasaexo akademuxom H. B. Beaosoim 26 XII 1955) 


O6osHayenus: V, S, P, T —coorsercrnenuo, oben, SHTpOnHA, JaBseHue 

Temmlepatypa Bcel rereporeHHoH cuctempl; M; u IN; — coorsercrBenHo, 
acca HW XHMMMECKHM MOTeHWHa 1-rO KOMNOHeHTa MO BCeli CHCTeMe, vj, Sj, 
j— COOTBETCTBEHHO, YACJIbHbIM OObeM, yfebHad SHTpomMaA HM Macca j-ff 
ISI CHCTeMbI; X;, MH {£;,— COOTBETCTBEHHO, KOHICHTpalHaA HW XHMuMUeCKHH 
TEHUHAI i-rO KOMMOHeHTa B j-H (pase; m WH fF —COOTBeTCTBeHHO, uHCIO 
IMMOHEHTOB H U4NCIO (has B cHCTeMe. 

Jlto6aA MHOrOKOMNOHEHTHA TeTeporeHHad CuCTeMa, B TOM UHCJIe H Takada, 
OTJE/IbHbIX (asax KOTOPOHM OTCYTCTBYIOT OHH HJIH HECKOJIbKO KOMMOHeHTOB 
. €. PpaCTBOPHMOCTbIO 3THX KOMIMOHEHTOB B JaHHbIX (ba3ax MO?KHO mpeue- 
JeUb), MOMKET OITb MpecTaBseHa C NOMOUIbIO MaTPHUbI KOHWeHTpaLUh || xj; || 
=1,2,...,n;j=1,2,..., r). IIpH ananutuyeckom paccmotpeHun TepMo- 
{HaMHYeCKHX CHCTEM OObIUHO HeEABHO ipeqnosaraetca, YTO paHr 3TOM MaTPHUbI 
AKCHMaJIeH, T. e. ee JedhekT o=O0. Tak, BplBegeHHble Tu66com (') mpasnso 
43 H HepaBeHCTBO F< n-+ 2 OTHOCATCA JIHIUb K TAKUM TepMOAMHAMHYeCKHM 
ICTEM aM, JIA KOTOPbIX o = Q, 

MoxHo, OfHakKO, MpeACTaBHTb peaJIbHO CyMlecTByIOlINe TepMOAHHamMHueECc- 
ze cucTembl c o >>Q. IIpumepom mMoryT csyxKHTb cHCTembI Cc o= 1 
9M f<n, YMOMHHaHHe O KOTOpbIX HMeeTcH B pabote Tu66ca ((1), 
p. 147—148) u koropble Oomee MofpoOuO OblmH paccmoTpeuEt A. B. Cro- 
DHKHHBIM (?). 

Kak 6yfeT BHAHO H3 JasbHeliwero, cryuaH cucTembl c o=1 npurc<n 
3NIHETCA YACTHBIM H YHCIO BO3MOXKHbIX TeEPMOJMHAMHYECKHX CHCTeM Cc o >O0 
IaUHTeJIbHO Combe. K HAM NpHHaexaT onpefesieHHble TepMOAMHaMHYeCKHe 
ICTeEMbI C 9KCTPEMYMOM JlaBJICHHA H TeMMepaTypbl, C OMMHAKOBbIM KOHLCHTpa- 
AOHHbIM CCCTABOM pa3JIHUHbIX (has (HalpHMep, dba3bl B TOUKAX Ppa3HbIx 
DHUEHTpallul, aJIOTPOMHble (pasbl), HEKOTOPble CHCTEMBI, B OTJeJIbHbIX (pa3zax 
YTOPbIX YUACTBYIOT He BC KOMIOHEHTHI, H T. 1. Saauel Hacrosulelt paooTh 
BINCTCH BbIACHEHHE 3aKOHOMepHOCTeH, KOTOPbIM MOAYHHAIOTCH TepMOAHHA- 
HUeCKHE CHCTEMEI C o > 0. 

Hetpyquo y6eqvTbCA, Mpexwye Bcero, YTO, He€3aBHCHMO OT 3HaYeHHA 6, 
IA 060i PaBHOBeCHOM TepMOJMHAMHYeCCKOH CHCTEMbI BbINIOJIHAIOTCA PaBeCHCTBA 
IBIGHHH, TeMuepaTyp WH XUMMYECKHX MOTCHIMAJIOB COOTBETCTBYICIUHX KOMIO- 
SHTOB B (pa3ax, a Tak?Ke HMeIOT MecTO ypaBHeHus TnG6ca — Jliorema, 3anu- 
HHBIe WIA KaxK OH cbasbi reteporeHHO CHCTeMbI B OTebHOCTH. UNC0 HHTeH- 
{BHbIX TepMOAHHAMHYECKHX CTeneHel CEOGObI (*) Avisi HE3AMKHYTOH CHCTEMbI MO- 
eT ObITb ONpefeeHo Kak v3 ypaBHeHHl THO6ca — JItorema (',”), Tak M 3 pa- 
MHCTB XHMUYECKUX TOTeHWHaOB (* “). 

Ecau Ha TepMoqunamuueckyio CHCTeMy Havlarawrcd Kakue-HOO JOMOHH- 
JIbHbI€ YCOBUA WH CBA3H, ITH YCNOBUA, OYCBHAHO, HEOOXOAUMO lpHOaBuTb 
ypabueHusam Tv66ca — Jirorema WIM K paBeHCIBaM XHMHYECKHX NOTCHUMATOB 
pene, YeM OyjeT MPONSEeAeH NOACUeT YNCNa TEPMOAVHAMHUCCKUX cTeneHeH 
3000/bI cuciembl. B paccMaTpHBaeMCM CJly4ae TAKUM JONOMHHTCIbHBIMH YCJ10- 
AMM ABMAIOTCA YCOBUA, CBASAHHbIC C PaBEHCTBOM JedekTa MaTPUUbI KOHLEH- 
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Tpalul BeIMUHHe o, Teo > 0. PaBeHcTBa XAMMTECKUX TOTCHIMaIOB COBMeCTHC 
c yKa3aHHbIMH yCAOBHAMH MOMKHO 3allWCaTb CJeyIOulMM o6pa3om: 


Pan ier ; ‘ i= 1,2,..., an 
iy (2; is xy De cy G2) x) Saeko ae ie hee as Eee) Se ? bis ? ? ? ’ ( ) 
Xqp+ Kop t.. bX =l, j Seek PO, (2) 
Yi x “¢ oe f—x-o “yj 
Resin. 2 as i =f ih — Oo ae, eee 
C x 22)0), 2 \ i (3) 
Xp_yx—o,1° > Xp—n—o, r—x—o “r—x—s, j J=r % Oe Se tossed : 
Seg cae Reg eae Xi 


re »—nan6ompuee u3 uncer r—n uO uM det||xim|40 (,m=1, 2,.. 
...f—x*x— 9), pu x, = 0 coorpetcrayiomlad pyHKUMA f,,, (PL Xoo Nae a 
..+,%Xn,) BbilafaeT W3 PpaBeHCTBa (1). 

Auanoruuno ypasHenua [u66ca — Jttorema COBMeCTHO C YCJIOBHAMH HeMa- 
KCHMAJIbHOCTH para MaTPHUbI KOHWeNHTpalw OyAyT 3allMcaHbl Cle, ytouly 
o6pasom: 


—v0;dP + sdT + x,j4N,+ xjdM+...4+ %njdM,=0, JHl, 2,...54F (4 
dyadat. UHIRGME eee 7, 

: jee fam Soe”, Aa 51 
Kpomeao. A! °K ofa KO we jor—x—o+l,...,4r. 0] 
Kiam eey 2h ye Oa peaelg Xiy 


B cooTrHomexHuax (1)—(3) nNepemMeHHbIMH sBAIOTCA BemMuMHE P, J 
M BCe X,,, 4 XAMMUCCKHE NOTEHLMaIb! p.,, — PYHKIMAMM OT STUX NePEMeHHbIX 


B coorHouleHuax xe (4)—(5) TepeMeHHBIMH SABJIsIoTCA BemHuHHE! P, 7] 
uw Bce Mt;,.a PYHKUMAMH OT 9THX MepeMeHHbIX — BEIMYHHbI V;, S; WH BCE Xjj| 
B cBa3H ¢ 9THM cooTHOmeHHA (3) u (5), OMHaKOBbIe M0 (hopMe, HMerlO 
passm4Hoe cosepxaHuHe. 

OyHako jlerKO BHeTb, YTO H COOTHOMeHHA (3), H COOTHOWMeHHA (5) Hawal 
rawoT Ha TepMO/MHaMMueCKy!O CHCTeMy OHHaKOBOe YNCIO cBxA3eH. Tlocmeque 
cipabeyqHBO WH B TOM CJy4ae, CCH UaCTb yKa3aHHbIX COOTHOINeHHH npesctas 
WAeT COOOM TORKTECTBA. 

Urak, Mbl 3anucasm [Be CHCTeMbI ypaBHenul: cuctremy (1) — (3) u cucTemy 
(4) — (5), Kaxkjaa 43 KOTOPbIX JOJKHA HakJIabIBaTb Ha He3aMKHYTYIO TepMOl 
HHaMMYeCKylo CucTeMy C os > 0 OMMHAKOBOe YNCIO ycNOBUH (cBaA38ehH). Herpyqu 
yOeqMTbcH, TO TIpH ¢o<2—~x O6e yKasaHHble CHCTeMbI ypaBHeHUH JelicTBH} 
TeJIbHO JalOT IPH COOTBETCTBYIOULEM MOAcueTe OMHAKOBOe YHCIO HHTCHCHBHBL 
TepMO/MHAMHYeCKUX CTeMeHeH CBOOOAbI. OqHako mp o >>2—-x cTaHOBUTC 
H€MAKCHMAaJIbHBIM PaH” CJIEAYIOULeH MATPHUbI, COCTABJIEHHOM U3 KOSPUUMEHTO 
IIpH Bcex judbepenuManax B COOTHOWMIeHHAX (4): 


| 
MBs FASS ei Phd) oats re *n1\ | 

| 
ws te ee i (6 
Ft le Ph nee herria 


B caxa3u c 9THM B cucTeme (4)—(5) NOABIAIOTCH JONOMHUTeMbHBIE. MO cpaB 
HeHHIO C CHCTeMOM ypaBHeHu (1)—(3) crenenu cBo6og_n. Takoe pacxoxeHH 
B UMC CTEHeHEH CBOOOMbI yKAaSbIBaeT Ha HEBOSMOXKHOCTS CYIIECTBOBAHHA PaBHOl 
BeCHOH TepMOJMHAaMHYeCKOH cHucTeMbl Cc o > 2—x. Takum oOpa3om, Bceral 
838 ! 


<2—x. Tak Kak, OueBHHO, o ecTb HEOTPHUaTeIbHaA BeMYHHA, TO TOyueH- 
O€ HaMH HepaBeHCTBO Mbl MOXKEM 3allCaTb elle CueLYIOWHM OOpasom: 


6 45 eo : (7) 


OoTHOUIeHHe (7) IpeycraBsser CoOOli O6OOmeHHe HepaBencrBa Pu66ca: ren-=2; 
JM %<2, Ha clytali TepMoMHaMMYecKUX cucTeM c o>0.MbI Ha30Bem ero MaTpHu- 
bIM YCOBHEM paBHoBecuaA (has, TaK KaK B HerO BXOAMT BeNMUHHA JedeKTa o 
laTpHUbl KOHWeHTpallnn || x;; ||. Merox, mpHmMenenHprit mp BbIBOe COOTHO- 
1eHuad (7), MpeycTaBasner coOoli BMecTe c TeM HOBbIli, OTMHYHDI OT panee lIpu- 
lenaABIUHXcH (7,2,4-7) cnoco6 WoKasaTebCTBAa HepaBeuctBa [n66ca. 

Sapukcupyem Tenepb B ypaBHenusx (1)—(3) u (4)—(5) Beanunny P van T. 
Ipu sTOM u3 cooTHomeHnit (4) BEImalyr wienbl c dP unu wiexb c dT, u 
larpHita (6) IpuMer caesyroulMe JBa BO3MOXKHBIX BUA: 


gs - : : , 
/ OH RIT, f Sy yy Ky, \ 
Sap. ea aes Seo eran hee 
Qe gle ng 2 12 “ne2 | 
HJIM ‘ (3) 
tO. ope Hay \ 6.) taped Fay / 


Jlerko BujeTb, UTO pH o<1—x MmatpHup (8) coxpanstoTr MaKCHMaJIbHBILi 
JaHT H, COOTBETCTBEHHO 3TOMY, CHCTeMbI ypaBHeHult (1)—(3) u (4)—(5) yaror 
[pH mofcuere OMHaKOBOe UHCIO TepMOJMHAMHYeCKHX cTeneHell CBOOONbI He- 
aMKHYTOH cuctempl. [Ipu o>>1—x matpuupi (8) 6yyT yxKe B 060M caryyae 06- 
[alaTb HEMAKCHM@JIbHbIM paHTOM. B 9ToM cylyuae CHcCTeMBI ypaBHeHult (1)—(38) 
i (4)—(5) OyAyT JaBaTb pH Moycuere pasmM4HOe YNCO CTeMeHel CBOGOJBI, YTO 
/Ka3bIBaeT Ha HEBOSMOXKHOCTH CYyLWeCTBOBAHHA PaBHOBeCHOH TepMO/MHaMHyeCKON 
-MCTeMBI C o > 1—x pu P =const (anu T = const). C Apyrok cropousi, mpu 
P --const u T= const BO3MOXKeH CTydali TepMOAMHAMHYECKOH CHCTEMbI C o-+-x=2. 
A3 cpaBHeHua OOOMX cy4aeB BbITeKaeT, UTO UpH o -+- x = 2B TepMO,HHaMu- 
IeCKOH CHCTeMe JOJI2KHO OCYILECTBIIATbCA HOHBApHaHTHOe PaBHOBecHe, KOTOPOe 
IpH dukcupopanun P unu T nepexogur B nepeonpesenennoctbh. AnasorMuHbimM 
Opasom (puKcupysaA B ypaBHeHHaAX (1)—(3) u (4)—(5) Benvunue P u T u cpaB- 
{MBani 3aT€M STOT CyYal c TeM, Korga P = const uuu T = const) serKo y6e- 
[MTbcH, TO pH P= const u T= const uo+-x=1 B TepMOAMHamHyecKOH CucTemMe 
ICYULECTBJINETCH MOHOBapHaHTHOe PaBHOBecHe, Mepexofaulee pH PuKcupoBa- 
ium P unu T B HOHBapHaHTHOe paBHoBecue, a pu PuKcupoBanHH u P u T — 
3 MlepeolpeyeseHHOCTb. SaMeTHM, YTO B YaCTHOM Cyyae TepMOAMHaMHYeCcKON 
sMcTeMbI c o = | pu x = O (T. e. pH r<n) MOHOBapHaHTHble CBOLicTBa TaKOH 
HCTeMbI ObIIH BepBbie oTmeyeHHI A. B. Croponkuubim (*). 

B cpere MOJIYYeHHbIX pe3yJIbTATOB CTAHOBHTCH SCHBbIM CMBICJI YCIOBHH (7). 
JyeBu HO, OH CBOAMTCA K TOMY, JTO TIpH o + x>2 B TepMOAMHaMMYeCKOH cucTe- 
Mie (B KAKHX-JIH6O (byHJaMeHTaJIbHbIX ypaBHCHHAX, ONMCbIBaIOMIMX JaHHy!O CHCTe- 
My) BOSHUKaeT TepeonpeeseHHOcTh ja2ke B TOM Cylyyae, ecu P u T cwctempi 
4e (PHKCHpOBaHbI 3apaHee. HenocpescTBeHHOH MpoBepKOl Werko yOe{UTbCH, TO, 
NeHICTBUTeIbHO, TaKad MepeonpeseseHHOCTh BO3HUKAaeT TIpH o + x >2B cucTeme 
ypaBHenut (1)—(3). B uacrHocTH, Kak M3BeCTHO, NepeonpeseseHHOCTb BOSHH- 
kaeT B ccteme (1)—(3) tpao=OuUx>2. © 

[lepeonpeyenennocTb B CHcTeMe ypaBHeHHu (1)—(3) MOKeT ObITb B OOILeM 
oylyuae 3akOUeHa He BO BCel STON CHCTeMe ypaBHeHHH, a B ONpeesIeHHOU rpyn- 
Je COOTHOLUEHHH H3 STON CucTeMbI. TOUHO Tak Ke HOHBAPMaHTHad ONpeeeHHOCTh 
IepeMEHHBIX MIpu o -|- x = 2 WM MOHOBAPMaHTHad OMpeeMeHHOCTh MepeMeHHbIX 
ipH o +x = 1 (B o6oux cnyyanx P= const u T=const) MoxkerT ObITb B o6ulem 
culy'uae TIpHcymla He Bceli cucreme ypaBHennii (1)—(3), a ompeyeneHHou rpytne 
SOOTHOMICHHH 3 9TOM CHCTeMBI. 

C nomonthio O6OOmeHHOrO MipaBuuia «eHTpa TaxKecTH» (*) HeTpy{HO yOequTbCA 
qTo o +% = z, re Z— UNCIO Macc (has m;, MOF YyIIMX MpOW3BOJIbHO H3MeCHATbCH 
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pi (bukcupoBaHHblx sHayeHuax Benwuvn P, Tu M; (i = 1, 2;...,7). Gm 
clojla BbireKaer culeqyloulMi KpHTepHH HOHBapHaHTHbIX HM MOHOBapHaHTHbIX| 
CBOHCTB TepMOJMHAaMH4ecKOH CHCTeMbI: mpH z= 1 cucreMa OOlaqaeT MOHO-} 
BapHaHTHbIMH H. pw z = 2 — HOHBapHaHTHbIMH cBOlcTBaMH.  I[Ipy 
z= 3,4... Mbl JOuDKHbI OblH Obl MO aHaOrHH C MpefbIqyWIHMH JBYMs} 
CyuaiMH MOMYYHTh TepMOAMHaMHYecKylO CHcTeMy, OOJlafatollly!o OTpH- 
WaTeIbHOH BapHaHTHOCTbIO, paBHOH, CooTBeTcTBeHHO, — 1, —2, ... B JI@HCTBH- 
T@JIbHOCTH 2Ke Ip z >2 TepMOAMHAMHYeCKad CHCTEMa HE MOKET ObITb OCYUeCT-! 
BleHa KaK PaBHOBeCHaA CHCTeMa, a KOTPHIaTeIbHOM BapHaHTHOCTH» B MaTeMa- 
THYCCKOM CMbICJI€ COOTBeETCTByeT TMepeonpeeieHHOCTb B CHCTeMe ypaBHeHHli 
(1)—(3). C sro TouKU 3peHHA MbI MO>KeM elle MO-HOBOMY YACHUTb dusM4eckuh 
CMbICJI MATPHUHOPO yCIOBHA paBHoBecua (pas (7) (T. e. ycmoBua z < 2). elicTBu- 
TeIbHO, MpH o + x = z2>2 Jaxe 3aqaHHe OCHOBHOrO HaOopa (*) BHELIHMX Napa- 
merpos V, S u Bcex M1; He aeT BOSMOXKHOCTH OMHO3HAYIHO ONPeeMHTb BCE MaCCbI 
m; TepMOAMHaMMYeCKO CHCTeMBI, T. €. BCe e€ BHYTPeHHue Napamerppl (kK YHCIy 
KOTOPbIX OTHOCATCH H Maccbl m;). C pyro CTOpOHbI, H3 PyHAaMeHTAaJIbHbIX ypaB-| 
HeHHH TepMOAMHaMMYeCKOH CHcTeMbI cmefyeT (',°), 4YTO MaKCHMaJIbHOe 4HCIO 
He3aBMCHMbIX BHeLUHHX MapamMeTpoB CHcTeMbI paBHon + 2 uw BesHunHbl V, § 
u Bce M; ucuepmpisator 3To YHc0. TakuM OOpa30M, Ip o+ % = z > 2 TepMOAMHa-) 
MHYeCKad CHCTEMa HIM ABJIACTCA CYIICCTBeEHHO He Pa3peLIHMOH OHO3HAYHO, | 
4TO B MpHHUMNe He MOXeT ObITb AOMYUIEHO, HH Ke PyYHaMeHTaJIbHbIe ypaBHe-} 
HHA HENMOJIHO OTParKaloT B paCCMaTpHBaeMOM CJlyy¥ae TEPMOAMHAMHYECKYIO CHCTE>} 
MY, T. €. YTpauHBaloT CBOe Ha3BaHve PYHAAMeHTAJIbHBIX ypaBHeHHH. Kak BYAMM,| 
MaTpHUHOe yCIOBHe paBHOBecHA (ha3 (7) paspeliaeT BCe BOSHHKUIMe 3aTpyAHe=| 
HUA, 3anpelllad CyllecTBOBaHHe PaBHOBeCCHbIX CHCTeEM Cc o + x > 2. 


XaPbKOBCKHH TOcyapcTBeHHbIM YHHBepCHTeT Tlocrynuso 
um. A. M. Yoppkxoro” - 17 II 1956 


UWHMTMPOBAHHAA JIMTEPATYPA 


1 Tox. B. fu 6 6c, Tepmogznnamnueckue pabotn, 1950. 2 A.B. CtopoukuH, 06 
YCIOBHAX TEPMOMMHAMHMYECKOFO PABHOBECHA MHOTOKOMNOHEHTHBIX CHcTeM, 1948. 3 JI. C. Il a- 
natuuk,A.H.Jlaungay, JAH, 102, 125 (1955). 4 M. II 1 au k, Baegenue B Teoperu- 
yeckylo Pu3zHky, 4. 5, Teopua Tenvortpl, 1935. 5 H.C. Ky puaxkos, Bregenne B pu3nkKo- 
XHMHueCKHA aHan3, 1936. S$ yl. 0. Jlangay, E.M. Jiu gw un, Cratucrnueckas bu3u- 
ka, 1951. 7 M.A. JleoHTOBH 4, BBenenve B TepMosnHamuky, 1951. 8 JI. C. TI a aaa 
HH K, JAH, 95, 1227 (1954). 97.C.Kop xuncKuH ii, JAH, 64, 361 (1949). 
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Aoraane Akaqemuu nayx CCCP 
1957. Tom 114, Ne 4 


PH3HTECKAA XHMH A 


Cc. C. CEMEHOB ’ 


METO/| TIPOBEPKH YPABHEHHS| COCTOAHHA FA3OB 
MPH BbICOKOH TEMMEPATYPE 


(ITpedcmaeaexo akademuxom B. H. Koxdpamoesoim 11 XII 1956) 


Jlna uccneqoBpaHus CBOHCTB ra30B pH BbICOKUX TeMMepaTypax B TocweqHee 
Pema HcnoIb3yeTcaA yAapHaa TpyOa*. B nacrosmel padore paccmaTpuBaetca 
€TO] MpOBepKH ypaBHEHHA COCTOAHHA HM ONpesemeHHA 9HEPruH AuCcoWMALHH 
MOHH3alMH ra30B** B yfapHoli Tpy6e. B paOote (?) pesybTaTbI H3MepeHHii CKO- 
OCTH CTalMOHapHOH JeTOHalMH B 50% cmMecH KHCOpoya HW AHUMaHa OblIH Cco- 
OCTaBJICHbI C pacueTaMH NO TeOpHH SembAoBNYa (*) JIA ycnOoBHuH TepMoqNHaMH- 
€CKOrO PaBHOBeCHA HeMOCpeACTBeHHO 3a (pPOHTOM JeTOHALMH. YcTaHoBseHo, 
TO HavOOlee BePpOATHBIM ABAAeTCA Ly, = 9,76 9B u Deco = 11,1 3B. OquaKo 
aOora (*) HMeeT CYIeCTBCHHbIe HEAOCTATKH, a MeTOJ He MOXeT ObITh NpUsHaH 
HHBepcaJIbHbIM (‘), 

Jipyrve cocoObl HccieqOBaHHA OCHOBaHbI Ha H3MepeHHH CKOpOcTH yAap- 
OH BOJIHbI, MOJIHOCTbIO ONpeenAlouleH PaBHOBeCHOe COCTOMHNe ra3a 3a ee 
POHTOM, H Ha H3MepeHHH Apyroro napametpa, YTO B COBOKYMHOCTH MO3BOuAeT 
POBepHTb Ty KOHCTaHTY B ypaBHeHHH COCTOAHHA, KOTOPad CTABHTCA NO COMHe- 
ve (HallpHMep, 9HEpPrHio ANCCOWMAaLHH UNH MOHH3aUNH). Tak, B padorte (4) 
OMHMO CKOPOCTH yapHOH BOJIHbI H3MepsJIaCb CKOPOCTb NOPUIHA, Co3fato- 
lero 3TY BOJIHY, a B padote (°) — CKOpocTb yAapHOH BOJHBI, OTpaxKeHHOH OT 
AKPbITOrO TOpia TpyOnl. B paSore (°) BTOpbIM H3MepHeMbIM NlapamMeTpoM Obl- 
ouncn0o M***, 

B samerke (*) mpefmoxKeHo OMpeseATb H3MCHEHHe CKOPOCTH yapHOH BoM- 
bl IPH H3Me€HCHHH KOHUeHTpauNn uccmesyemoro rasa B CMeCH C KaKHM-JIHOO 
JHOATOMHBIM ra3oM (JIA OCNaOMeCHHA BAMAHHA HeHJCHTHYHOCTH paspylleHHA 
HacbparMbl JaBJIeHve TOIKAaroOllero raza HW MCCJIeAyeMbIxX CMecel GepeTCA NOCTOAH- 
bIM). Bce 93TH MeTOQbI HMeIOT PAA HEAOCTATKOB. 

Vispectuo, 4TO HeMocpeACTBeHHO 3a (PpOHTOM Najalolleh u OTpaxeHHOH yap- 
OH BOJIH CyUIeCTBYIOT OOJIbLIHe 30HbI pevlakcallMH, B KOTOPbIX TepMOAMHaMH- 
ecKOe PaBHOBeCHe OTCYTCTByeT. ITO OODACHHETCA TEM, YTO IPH OTHOCHTEMbHO 
eBbICOKHX TeMMepaTypaxX 3a yJapHOH BOMHOM MPOHCXOAMT MefVICHHOe BO3- 
y2KeHHe KOseOaTe/IbHbIX CTeNeHeH CBOOOABI, a IPH BbICOKNX TeMNepaTypax Bos- 
UKaloT GOJIbLUIHe OTKJIOHCHHA BHYTpeHHeH SHEP OT PaBHOBeCHbIX 3HaYeHHH, 
CBA3H C YeM SHEPrHuA AMCCOUMALMH Kak Obl 3aBbliuaeTcA. Kpome Toro, Ip OTpa- 
CHHH yapHOl BOJIHbI MIpOWCXOAHT 3HauuTebHoe (B 5—10 pas) coKpaljenne 
ONaACTH OMHOPOAHbIX NapaMeTpos, YTO 3aTpyAHAeT HCCMEAOBAaHHeE. 

Jlanee, Hammuve NOrpaHwyHoro clos, pasBUBWerocA Ha CTeHKax yapHoH 
pyObl, OKASbIBaeT BJIMAHHE Ha CKOPOCTb rasa 3a Najaiouser BOJIHOH H OOYCJIOB- 


* Cm. 6n6aHorpapuio K paooTe ('). 
** CrekTpasbHble JaHHble pAa OCHOBHBIX JIBYXATOMHBIX MOJIEKYJI (HAMPHMep, N o, CO n ap.) 
€ MOryT ObITb OMHO3HAYHO HHTepmperHposBansl ('*) AA ONpedeeHHA HX SHEPrHM MHCCOMMALLHH. 
poBepKa MOXKET ObITb BbIMOMHeHAa, HO HE BCerfa HCYePMbIBAaIOULHM OOPaso0M, MCTOAOM BSpbIBa 
1) wim MaccneKtTpockonnueckH (1*). ‘ 
*** O7TMeTHM, UTO B HCCIeOBaHHOM B paoote (°) MHanasOHe AaBJIeCHHH, 3ABHCHMOCTb YHCJa 
A or CKOpOcTH yflapHOli BOJIHI HE ABMACTCA OAHOSHAYHOH, Kak MOvlaraioT €€ aBTOPHI. 
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jIMBaeT B3aHMOJelCTBHe OTParKeHHOM BOJIHbI C MOPPaHMYHbIM CJIOeM, 9TO BHOCH: 
ilorpemmHocTH B u3MepeHua. VMspecTHo Takxe, YTO (pOHT YAapHOH BOJIHbI MO*Ke? 
He COBMalaTb c Hawayiom cBeyeHua (°). : 

Takum 00pa30M, HeTOUHOCTh H3MepeHHA CKOPOCTH yAaPpHOW BOMB! M YacTHl) 
3a Hell MOKeT [aTb OoMbIIHe NOrpelWIHOCTH B BeJMYMHE OTHOCHTEJIBHOU IJOTHO} 
ctu. B yyapHolt Tpy6e c ycllexoM MOxeT ObITh IpHMeHeH HHOK MeTO IPOBEPKk 
yPaBHeHHA COCTOAHHA, B KOTOPOM HapaAy CO CKOPOCTbIO YAapHO BOJIHbI M3} 
Mepserca yrOu mpHcoesqMHeHHOrO KOCOrO CkKauKa Ha KJIHHOOOpa3HbIX MOCHA 
pasJIHYHOrO yrula pacTBopa. OTHOIIeHHe IJIOTHOCTeM B KOCOM CKauKe yIIJIOTHE 
HUA paBHo: is 

Pe ge, wed ee 
‘po tg (8 — 9)” 

PA P), @ — COOTBETCTBEHHO MOTHOCTb rasa Mepey| CKaYKOM 4 3a HUM; 9 — YPOu) 
IpHCOe@MMHCHHOFO KOCOPO CKaUKa YIJOTHEHHA pH MOBOpoTe MOTOKAa Ha yrou yf 

ConocTaBileHHe 3KCMeCPHMeHTaJbHbIX JaHHbIX C TeOpeTHYeCKHM PpacdeTOM 
MO3BONMeT ONPeeMHTb HCTHHHOe ypaBHeHHe COCTOAHMA. | 

JlocrouucrTBa, o6ecneunHBalonlne 
BbICOKYIO TOUHOCTb HacTosiler 
MeTOJa, COCTOAT B CJI€QYIOULeM: 

1. OTHOWIeHHe NIOTHOCTH B KO 
COM CKauke YyIIOTHCHHA BeCbM 
YYBCTBHTeJIbHO K 9HeEprHH UCC 
Halu W MOHM3AaLHH. 

2. IIpu Hamvuuu B yJapHoH) 
Tpy6e moToKa ocTaTOYHOH pot 
JIOJDKUTeIbHOCTH (GOombUeH BpemMe 
HH YCTaHOBJIGHHA paBHOBeCHA 
ra3se 3a yapHoH BomHOH u op! 
MMpOBaHHA KOCOrO CKaudKa yIJOT 
HeHHA) HepaBHOBeCHOCTb He Oyse 
OKa3bIBaTb 3a€MeTHOPO BJIMAHHA H 
BeIMYHMHY yruia TpwcoequHeHHOr 
KOCOrO CKaukKa, Tak Kak HaOeralo 
WMH MOTOK ra3a MMeeT BbICOKYH 
Puc. 2. [I[popepka ypaBHeHHa CocToAHHA. a, O-—  Temmepatypy, a BOSMYILeHHA Ilapa 


SKCHEPBMERT “B. ylaphon ipyOe {a"*esor, 8  wetpor B hoc s enaaae OTHOCH| 
BO3yX), 6—- e — TeopeTHYeCKHH pacuer. Bo3syyx: 


6 — 110 TepMOAMHAaMUYeCKHM (PyHKWuAM padoThl (1°), TEIbHO HeBeJIMKH. 


Dy, = 7,38 9B, 2—nO (PyHKUHAM OuHepreTHyec- 3. OCHOBHbIMH 3KciepHMeH} 
Koro MHcTHTyTa AH CCCP, Dy, =9,76 58. Asor: TaJIbHbIMH JaHHbIMH ABJIA OTC! 
d—n0 JlaHHbIM pa6oTH (°), Dy, =7,38 9B, e— YIJIOBbI€ BeJIMYHHbI, KOTOPble MO 
nO jaHHBIM padoTH (°) H Quepreruueckoro uH- TYT ObITb H3MepeHbl OCTAaTOUH 

ctatyta AH CCCP, Dy, = 9,76 9B IIpocTo uw c HeOOXOAHMOH cTeneHbH 


rounocTH. IlonpaBka, cBa3aHHas 
C HaJIM4veM NOrpaHW4HOro COA Ha MOfe1H, HE BeJIHKa HM ee MerKO yuecTh. 
4, QHaunTebHO OcNaGJAeTCA BIMAHME MOrpaHw4uHOrO COA, BOSHHKWEerO He 
CTeHKaX TpyObl. ) 
5. BewHuMHbI yrIOB pHcOeqMHEHHOFO CKauKa OTHOCHTEIbHO ca60 3aBHcH 
oT cKOpocTH HaGeratoulel yapHOl BOJIHbI, a TaKXKe OT aBIEHUA B MOKOALLEMCS 
raze nlepey, Hell. 
6. Metox yHuBepcaneH H MOxKeT ObITb UCHOMb30BaH JIA MpORepKH ypaBHe 
HUA COCTOAHUA MOOOTO rasa. B WMPOKOM J\ManasoHe TeMMepaTyp uM aBseHHit 
THIMYHbIe pesybTATb! SKCMePHMeHTOB NOKa3aHbl Ha pwc. 1, Ha KOTOPOX 
NPHBEeHbI TeHeBbIe (POTOrpamuu TeYeHuA 3a yapHOH BOMHOH B BosAyxe. Bus 
HbI CaOble BOSMYLEHHA (10 KOTOPbIM MOXKHO ONpeseuTe uncno M), yrapHas 
BOHa HW NPHCOeC(MHeHHbIH CKayOK yiwoTHeHuA. Ha puc. 2 Teopermueckue jaH 
itbl€ CONOCTABJeHbI C 9KcepHMeHToM. Js pacueTa KOcOro ckKauKa yIJIOTHeEHHS 
B a30T€ UCNOMb3OBaHbI JaHHble QHepreruyeckoro uncTuTyta AH CCCP u pa6o 
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K cmambe C. B. Hepnuna u H. ®. Boxdaperxo cmp. 834 


Puce. 1. CrpykTypa BbICOKOKOHIeHTPpHpoBaHHon 
3IMYJIbCHH (He peestbHOH). 


“K cmame C. C. Cemenosa, x cmp. 842 


Puc. 1 A—mpucoezHHeHHBIM CKayOK YyIIOTHeHHA Ha KJIMHE 3a yapHoh BOJHOH B 

Bo3iyxe: /—yapHast BowHa, 2—CKayOK yIJIOTHEHHA, 3 — paspexenne; 6 — mpu- 

CoeIMHeHHbI CKayOK yisoTHeHHa H BOHa Maxa Ha NowJlyKJMHe 3a yHapHol BosHOH 

B Bosayxe: / — yapHaa BomHa, 2—cKayOK ynAOTHeEHHA, 3 — paspexenne, 4 — BowlHa 
Maxa 


ILAH, tv. 114, No 4 


1 (°), a AIA BOSLyXa — TepMogMHamu4eckue dyHkiuu Bere (Dy, = 7,38 9B) 
°) w Onepreruyeckoro uHcTuTtyra AH CCCP (Dy, = 9,76 38). 

Ha OcHOBaHMH NOYYeHHBIX pe3yIbTaTOB MOXKHO CAeMaTb BbIBON, YTO 9HEp- 
di MccolWMalnn asoTa Dy, = 9,76 9B MH TepMOWMHaMHYecKne (pyHKUMH BO3- 
yXa, OCHOBaHHbIe Ha 3TOM 3HaAYeHHH SHEP AMCcOUMalMu asoTa BecbMa 
MM3KH K HCTHHHBIM. 


Iocrynusato 
27 XI 1956 


LMTHPOBAHHAS JIMT EPATYPA 


BS2S 5G, Lassisy GANe Prat te 


son, J. Aeronaut. Sci., Preprint Ne 564, 1 (1955). 
Peo Kistiakows Ky. i. 


ie 

Sel tia eli dia Nel ieatlsisaeelenGicniIBnes, YD: 
0 5, 876 (1952). 3.56.3 e1b 0B 4, KOTO, 10, Ne 5, 542 (1940). OR? H.C hen 
mean, fl. J arger, Rk: BE. Dutt, J: Chem. Phys., 23, Ne 11, 2042 (1955). 5 S. P. T o- 
nies, E. F. Greene, J. Chem. Phys., 23; Ne 7, 1366 (1955). SyAR deh tz. bieage, 
et Propulsion, 26, Ne 7 (1), 549 (1956). 7 K. Wray, D.F.Horning, J. Chem. Phys., 24, 
mo, 1271 (1956). ®&R.Shrefiler, R.H.Christian,J.Appi. Phys., 25, No 3, 
24 (1954). wWortcketio ke Ds Cow ate se mChem. “Phys, 2050 euNem sls 
349 (1955). 10L. Moore, J. Aeronaut. Sci., 19, Ne 8 (1952). 11 A.M.T yp- 
wu, 10. X. Way aos, Tepmogunamnueckue ucceqOBaHHA MeCTOAOM B3PbIBa H pacseTbl po- 
eccos ropeHus, M., 1955. 12.5. M..Hen df ie, J. Chém.o,Phys:,,22, }503.( 1954). 
eA. Deu 20H, SHeprau ANccomHaNMH MH CheKTPbI AByaTOMHbIX MoseKya, WI, 1954. 
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Jloxaagn Axagemun nayx CCCP 
1957. Tom 114, Ni 4 


PHZ3HYECKAA XHMHFt 


JI. HW. 9EJIbMAH u J. C. COMMHCKHA 
BJIAAHHE JOBABOK MOBEPXHOCTHO-AKTHBHbIX BEULECTB 
HA HHTEHCHBHOCTb BUBPAWMOHHOFO H3MEJIBYUEHNA ILEMEHTA| 


4 (ITpedcmaeanexo axademuxom II. A. Pe6uxdepom 380 XII 1956) 


Ddbpexr acopOUMOHHOrO NOHWXKeHHA TBEPAOCTH (MPO4HOCTH) OTKPHIT A H3y~- 
YeH JIA pasHoOOpasHbIX TBepAbIx Tem B paOorax I]. A. PeOungepa u cotp. (7). | 
Ou Ha6s0aeTca IPH MOKPOM H3MeJIbYeCHHH, HallpHMep JIA OrHeyNOpHbIx MaTe- 
puasos (”), Kpacutenel (*), py (*). Jia memeHTHOrO KJIMHKepa, B YaCTHOCTH, 
adcekT Oblul yCTaHOBJIeH H H3y4aJICA pH MOKPOM HM CyXxOM AUCneprupoBaHHn 
B WapOBbIX MeJIbHuWaXx (°,°), Blo MOKa3aHO, ITO BBECHHe HEKOTOPbIX NOBepx- 
HOCTHO-@KTHBHbIX BeIULeCTB MO3BOJIA€T 3HAUHTeJIbHO YBeJIMYHTb JMCMepCHOCTh 
wemMeuta. OjHako MHOrfa MOBbILIeCHHe HHTCHCHBHOCTH H3Me/IbYeHHA, HapAy 
c adbdekTOM acopOUMOHHOro NOHWXKEHHA TBEPAOCTH, MPHMMCbIBaeTCA TaK>Ke [e3~ 
arperupytollemy JelcTBHIO MOBEPpXHOCTHO-aKTHBHBIX OOaBOK (°). 

Mobi vcceqoBaIH BJIMAHHeE JOOABOK NMOBePXHOCTHO-aKTHBHbIX BeIeCTB Ha 
MHTCHCHBHOCTb H3MeJIbYeHHA MPH NOMOe NopTiaHAuemMenta (3aBogq Tvrant, 
yCOBHaA HCXOHaA yfelbHad NoBepxHocTb 3300 cm?/r, XHMHYeCKHH COcTaB: 
SiO, —32,8% , Fe,O,— 3,85% , Al,O,— 4,25% , CaO— 52,6% , MgO — 3,30%, 
SO; — 1,44%) B maOopaTopHoH BHOpalHOHHOH MesbHHLe emKocTbio 10 a2. O6n- 
€M MeJIIOUWLHX Tes (CTaJIbHbIe Wapbl WuamMetpom 10 MM) cocTraBan 80%, a H3- 
MeJibYaeMoro MaTepHasla — 32% oT O6beMa TIOMOJbHOM KaMepbl. 

Bbw H3yyeHbl rHApodunKsyroulve OOaBKH CyJIb*PUTHO-CNUPTOBOK OapAbI — 
JHTHOCybPonaTOB KasbuuA (CCB) u rugpodoOusyroulve WoOaBKu MbIOHadTa, 
ACHJOJI-MbINOHaTa H OJIEHHOBOM KHCIOTbI B KomMYecTBe 0,1—1% kK Becy we- 
Menta. J(oOaBKH BBOAMJIMCb B LEMCHT Tepe NOMOJIOM Mp TWLaTesIbHOM Mepeme- 
IUMBaHHH: MbIMOHa@T, ACHAOJI-MbIMOHadT WH OJIEHHOBaA KHCIOTa B UHCTOM BHIe, 
CyJIbUTHO-cMpToBad Oapya — B Bue 50% BomHOrO pacrBopa. 

J\ucnepcHocTb WeMeHTa ONpeseiaacb NO BeNMYHHE yCIOBHOM yyenbHoH 
MOBepXHOcTH S, COA yMJOTHEHHOFO MOpOKa NO MeTOLY BOs Ay XOMpOHUaemo- 
ctu KoseHu — KapMana mpHOopom, paspaOoraHHbIM B Halle sa6opatopuu (7). 
Mctunuble snayenua So, OMpeseABLIMeCA HAMH B OTJCbHBIX CyYYaAX MO MeTO- 
Ay HM3KOTeMepaTypHoK agcopOunH asota (mMetoq BOT) (8), Oblnu npnOsusu- 
TeJIbHO B 6 pas Oosbulle yKa3aHHbIx. Tak, HallpHMep, HCTHHHad yebHaA NOBepx-= 
HOCTb HCXOJHOFO WeMeHTA, ONpeseeHHad no MeTody BOT, cocrapasana 2,17 m’/r, 
a yCJIOBHad, OMpesesieHHad MO MeTOAY BO3AyxOoNpoHUtlaemoctu, 0,33 m?/r. 

OKCIepMMeHTaJIbHble JaHHble NO KHHETHKe CYXOrO NOMOa WeMeHTa NIpH wac- 
ToTe KoneOaHHh n = 3000 Kon/MuH wu amnautyye A = 2,5 mM noKas3biBaior, 
UTO BBCACHHE MOBEPXHOCTHO-AKTHBHBIX BELeCTB OKa3bIBaeT HHTeHCHPHUMPYI0- 
uee JCHCTBHE Ha AUCIeprupoBaHue LementTa (puc. 1). Dro BeIparkaetca B WONON- 
HHTCJIbHOM YBeJIMYCHHH yAeJIbHOM NOBeEPXHOCTH MaTepHasla NO CpaBHeHUtO C MO- 
MO/IOM 6e3 oOaBoK. B kKoOMMYeCTBEHHOM OTHOWEHHH MpHpocT yAembHOH MOBepx- 
HOCTH KoseOuleTcA oT 10 Ao 30% B 3aBHCHMOCTH OT IIpuposbI WOGABOK, UX KOH- 
IeHTpalH W BpeMeHH H3MeuIbyeHHA. TuppodoOunre WoOaBKu pu sTOM GOonee 
AKTHBHbI, YM CyJIb(pHTHO-cnupToBad GOapsa. 

TakuM oO0pa30M, BBeeHHe MOBeEPXHOCTHO-aKTHBHBIX O6aBOK NosBomser 
COKpaTHTb Bp€MS M3Me/IbYeCHHA WemMeHTa. Tak, HalpuMep, Ip yKasaHHbIx 
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lpaMeTpax paOoTbl BHOpOMeJbHHUbI MpOJOJ2KHTebHOCTh ToMoNa  Ue- 
HTa fo S,; = 0000 cm?/r coxpamaetca Ha 20—40%; mpH nomose jo 
/= 6000 cm?/r —B cpegnem Ha 50%. © 

OnpejeseHue rpakyoMetpuyeckoro cocTaBa WeMeHTOB C MOMOIILbIO ceylu- 
-HTOMETPHYECKOFO aHaJH3a NOKasaO, YTO NpHpocT yJenbHOl NOBepxHocTH 
9H BBEJCHHH AOOABOK NPOHCXOAHT 3a CUeT yBeJIHMYCHHA MeIKHX (ppakuHit vac- 


(i, (paqHycom jo 5 pw); coseprxkaHHe 
YYNHbIX Yactuu (1O—20u) npu stom 
ACHbUUAeTCA, a COMepoxKaHHe YaAcTHIL 
eqHero pasMepa (S—10 pw) ocraetca 
JAKTHYUCCKH HEH3MCHHbIM (TAO. 1). 
Banaune mvuBepXHOCTHO-aKTHBHOrO 
WeCTBa, B YaCTHOCTH OJIEHHOBOM KUC- 
ITbl, Ha MOMOJ] yYBeJIHYHBaeTCA MO Mepe 
CTA e€€ OTHOCHTeEMbHOPO COJep2KaHHA B 
MeHTe B Npesenax 0,1—0,5% (puc. 2). 
aJIbHeHINee TMOBbILeHHe COJepxaHHA 


Ta6uauna 1 
¢ 
[panysomerpvueckHl cocTaB WeMeHTOB, H3- 
M@JIbYUCHHBIX B MPHCyTCTBHH MOBepXHOCTHO- 
AKTHBHbIX BelllecTB; m= 3000 koun/mun, 
A= 2,5 mM, T= 30 mun. 


[paHHun. paawuycnl 
dpakunh, p 

Tlo6aBKu NOBePXHOCTHO- 
aKTHBH. BeLeCTB 


<2 | 2—5 | 5—10/40—20 


conepxtaHHe Ppakuni, 
9, 


ICOTbl He MPHBOAUT K yBeH4YeHHIO 6 
pbeKTa ee leHcTBHA MTIpH KparTKo- 

YEMCHHUM H3MeJIbYeHHH (0 20 Mmun.), eae * . oe i tf 
) BISHIBAeT JONOMHHTENbHbI NpUpoct CCB b Be nee 341381 19 | 9 
[eIbHOl NOBepXHOCTH MIpH MOMOMAX Myynonabr, 0,3% B 
\OMOJKUTeIbHOCTbIO OKONIO | Yaca. 10%-m pacrBope 

TakuM cOpa30M, JIA HauaJIbHOL NazCOs 49; 28] 16] 7 


aH NOMOIa ONTHMaJIbHbIM COfepxKa- 

1€M OJIEHHOBOH KHCJIOTbI ABAAeTCA 0,5%, a B KOHUe NOMONa WIA NOWyYeHHA 
1K CHMAJIbHOrO MIpHpocta yAeIbHOM MOBepXHOcTH TpeOyetca yxe 1% KUCOTHI. 
3 STOFO CuleAyeT, UTC B 3aBHCUMOCTH OT TpeOyeMOl AHCMePpCHOCTH H3Me/bYeH- 
TO MpoAykTa CyllecTByeT ONTHMAaIbHOe COMepAaHHe MOBEPpXHOCTHO-aKTHB- 
IO BeleECTBa, KOTOPOMY COOTBETCTBY€T MAKCHMAJIbHbIM IpHpocr yJebHOH No- 


ome 
10000 


6000 | 


2 
S 


Yéenbnas nobepxnocine Sy 


40 & 60 mun. 


10 20 30 
HEMCAbYCHUA T 


Pue. |. BauanHe oOaBokK MOBepXHOCTHO-aKTHBHbIX BellecTB Ha 

KHHeTHKY H3MebucHHA WeMeHTa: J — 6e3 no6aBoK, 2 — cysbipHT- 

HO-cmupToBad Gapfa 0,2%, 3 — mbmonapTt 0,38%, 4 — acujou-MbI- 
noHapT 0,3%, 5 — oneHHoBaa KucnoTa 0,2% 


pxHoctw. Tak, pH 30-MHHyTHOM MOMOJI€ WeMeHTa ONTHMaJIbHbIM COfjepKa- 
eM OJIEHHOBUI KHCIOIbI ABAAeTCH 0,5% , IPHYeM MpupocT yAebHOH MOBepx- 
CTH CocTaB.sIAeT yKe 50% Mo CpaBHeHHIO C NOMOJIOM 6e3 IpHMeHeHHA TOBepX- 
CTHO-aKTHBHbIX COaBOK. 

Baio vcce_oBaHoO BAMAHUue SdPeKTHBHOCTH eHCTBHA MOBepXHOCTHO-ak- 
BHbIX JJOOaBOK Ha KHHe€THKY H3MeJIbUCHHA IeMeHTa B 3aBHCHMOCTH OT YacTo- 
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Tbl H aMIWIHTYAbl KomeOaHWH KOpliyca MeJIbHAUBI. VismesbueHve WeMeHTa TIpi 
n = 1500 kon/muH uv amnautyyqax or 1,9 qo 6,5 Mm (saTpauuBaeMad Ha TOMO) 
MouwHocTh W = 0,85+ 8,0 KBT) NoKa3aJ0, ITO B STHX YCNOBHAX JMCHeprupo 
BaHHA acdbekt OT BBeeHHA MOBCpXHOCTHO-aKTHBHBIX yoOaBoK TpakTHuecki 


wt fe 


12008 


¢ 
U 


Yéeneuasn nobepxuocme § 


Nipodonkum. usmenbyenua T 


Puc. 2. Bausthve KOHUCHTpalHH OeHHOBOM KHCMOTbI Ha 
KHHeTHKY HW3MebueHHA WemMeHTa: J — 0%, 2—0,1%, 
38 —0,2%, 4—0,5%, 5—1% 


orcyteTByer. IIpH u3smMembueHHu WemMeHTa B cayyae n= 3000 kon/MuH (W = 
= 1,4+-4,5 BT) OblIO ycTaHOBJIEHO, ITO IPH MasbIX aMMIMTy Wax, nopayKa 1,0 mM, 
IIOBEPXHOCTHO-aKTHBHbIe BeUleCTBAa NpaKTHYeCKH He OKAa3bIBaIOT BJIMAHHA Ha 
TOMO; SPPeKTHBHOCTh JeHcTBHA JOOaBOK TposBAeTcA pH A>>2 MM; NpH STOM 
oHa OcTHraeT MakcuMyMa pH A~ 2,5 MM. Takum oOpa3soM, BAMAHHe MOBepX- 
HOCTHO-aKTHBHbIX OOABOK CTAHOBHTCA ACHO BbIPaXKeHHbIM B OONACTH ONTHMAJIb- 
HbIX TapaMeTpOB BHOpalHOHHOTO M3MeJIbYeHHA TPH WOCTaTOUHO BbICOKOM 4Ya- 
croTe H aMmyuTy/e. 

OTO OCOCTOATEMbCTBO MOZBOMACT CheMaTb BbIBOJ, YTO HaGOaeMand HHTEHCH- 
(pukallMsa BHOpalHOHHOrO H3MeIbYeCHHA WeMeHTAa MO], BJIMAHHeM MOBep XHOCTHO: 
AKTHBHBIX JOOaBoK OOycOBIeHa He MpeOTBpallleHveM arperalluu YacTHIL TOH- 
KOAMCHepcHoro MaTepHasia, T. e. He HX CTaOMMIH38alHeH, a NepBHIHbIM 3cpdek- 
TOM aJ{COpOWMOHHOLO NOHWKEHHA TBEPAOCTH, NOCKObKy craOuusupyrouree (Je3- 
arperupytoulee) elicrBHe MOBepXHOCTHO-aKTHBHbIX JOOaBOK, OYeBHAHO, He 
CBA3aHO C M€XaHH3MOM H3MeJIbUeHHA. 

AjcopOuMonHblt XapakTep mpollecca WHTeHCH(buKallMH V3MeIbUeHHA 1e- 
MeHTa TlOATBepKaeTca efO 3aBHCHMOCTbIO OT KOHIeHTpaluu JoOaBKu. Pacuer, 
MpOHSBeeHHbIM C HCMONb3OBAHHeM VHCTHHHBIX YJeJIbHbIX MOBepXHOCTeli WeMeH- 
Ta, ONpejeseHHbIxX 10 MeTosy BOT (*), noKasbiBaeT, 4TO AIA OOpasoBaHuA Ha- 
CbILeCHHOFO MOHOCJION OJIEHHOBOM KHCJIOTHI Ha WEMeHTe TpeOyIOTCH: AIA HCXOMHOrC 
MatepHasa 0,4%, a Id KOHedHOrO NpogyKta 0,8% loBepXHOcCTHO-aKTHBHOM 
0oOaBKH K Becy WeMeHTa, YTO XOPOMIO COrmacyeTCs C ONbITHBIMH JaHHbIMH (puc. 2). 

QKCHePUMCHTANIbHbIe P€3YMbTATbI MOSBOJIAIOT CUHTATb, UTO OCHOBHBIM (pak- 
TOPOM, OOYCJIOBJIMBaIOWlMM HHTeHCHPHKAUMIO MOMOsa WeMeHTa 3a cyueT aycop6- 
WMOHHOTO MOHWKEHUA TBEPOCTH, ABJIACTCH JOCTATOUHO BbICOKaA YacTOTAa KO- 
seOanni. Mouynocth, 3aTpadvBaeMad Ha U3MesbUeHMe, OC30THOCHTeEbHO K 4a- 
cToTe KoleOaHuA, HrpaeT, 0-BUAUMOMY, BTOpocTeneHHy1 powb. Tak, mpu n = 
=1500 xkou/mMun, A = 6,5 MM norpeOssemaa MouHOcTh cocraBnaer 8,0 KBT, 
mpu n = 3000 kon/mMun, A = 2,5 MM MoulHOcTb paBHa 3,6 KBT, OHaKO BAMA: 
HH€ MOBePXHOCTHO-aKTHBHBIX OOaBOK OOHAPyXKHBaeTCH TObKO BO BTOPON 
cayuae. 
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OTH pesyJbTATbI HAXOAATCA B COOTBETCTBHU C MpefcraBsenuamu I], A. Pe- 
Hepa H coTp. (') O pow NOHM3HTeNel TBepAOcTH pH Se lous paspy- 
AOWUMX BOSelCTBHAX Ha TBepble Tesla. 


Beecoishbli Hay4HO-HCcesOBaTebCKHH Iloctynuao 
HHCTHTYT HOBBIX MpoOOeM poHsBoAcTBAa 30 XII 1956 
CTPOHTeJIbHBIX MaTepHasioB Ha 6ase 
TOHKOTO H3MeJIbucHHA 


WHMTHPOBAHHASA JIMTEPATYPA 


or. Reh binder Zsot. Phys., 72,91 (1931); Il. A.PeOunaep, H. A. Kaa u- 
)BCK AA, KTO, 2, No 7—8 (1932); KX, 5, Ne 2—3 (1934); 1].A.Pe6OuHgep,E.K.Beun- 
‘pem, Usp. OMEH AH CCCP, cep. dus. No 4— 5 (1937); 11.A.Pe6uHgep, JI. A. I pe t- 
sp, K.® Kuray, Tlonnsnrenn TBepjocTH B OypeHun, M.— JI., 1944;B. HW. Jl uxtman, 
A.Pe6uuHgyep, IT. B.Ka pmueuxko, Banaue HOBepxHOCTHO- AKTHBHOH Cpejbl Ha Jle- 
pMaunto Metamios, M., 1954; 7. A. Pe6Ouugep uap., Uccneqopannsa B OOnacTH NOBepx- 
CTHbIX ABJICHHH , M. =e. 1936: Il.A.Pe6uHHZep, 1O6uneiin. cOOpHHK, NocBaLl. 30-s1eTHIO 
JHKOH OxtTsOpbeKol Counamuctuyeckolt pepomounH, 1, 439. AH CCCP, 1947. 21. B. Ky- 
yneB, JI.T.Meabuuued Ko, OrHeynopn, 18, 447 (1948). 3B.U.BanKkoBpeKkui, 
‘A. Ky 14 4 0B, Kepam. c6opn. Ne 10 (1940). 4 JI.M. GVepuou it, Tp. Mucr. ropno-xum. 
Dba, N 1 (1950). °C. B. Wlectronepos u gp., Wemenrupmli 6erou c nmacrupuyupyic- 
[MH floOapkamu, M., 1952. 6M. MW. Xureposuy, Tp. Mucr. wementa, Ne 3 (1950); 
KTOpCKan AHcceptauua, M., 1955. 7M.C.Comuuckxunh, I. C. Xoxaxkos, Unb. 
OmureHHe Ne 21 BHMUMTHCM (1956). $C. ComuncxK«n th, f. C. Xo fax oB, Xum. 
yKa H mpompmit., Ne 2 (1956). ; 
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Jloxzxagu Anangemun nayrx CCCP 
1957. Tom 114, Ns 4 


PH3BHYECKAA XHMH}F 


C. Tf. JHTEJINC, B. E. NMETPAKOBHY, IF. B. KOPOBHHA u H. M. UHPKOB 


KMHETHKA OBPA30BAHHSA CHAMPTA HW AJIKHWJIKMCJIOT bi 
MPH PEAKUMM MPOMNMWJIEHA C BOAHOH CEPHOM KHCJIOTON 


(ITpedcmasaeno axademuxom B. H. Kondpamvesoim 19 I 1957) 


Pay paOoT NOcBALIeH W3y4eHHIO KHHETHKH MOPOMeHHA Oe*uHOB CepHOk 
KucloToH (1-8), BoubuiMHcTBy paOoT NpHcyuy OOuIMH NpHHUMNHaJIbHbIM HeAO 
CTaTOK: OHM BbIMOJIHeHbI B YCOBHAX, KOra CKOPOCTb MOPOWeHHA JIMMHTH 
pyetca Audpy3HOHHbIMH MpoueccaMyA. 

Ucksmouennem spsiserca padota X. P. Pycramosa (°), B KoTOpoH no_pobxt 
W3yueHa HCTHHHaA KHHeTHKa OpVvTTO-NOrOWMeHHA Mponusena Hu A-OyTuNeHE 
TOHKMMH IvIGHKaMH cepHoH u cboctopHOH KHCAOT B YCJIOBHAX, MCKJOUaIONIMS 
quddy3HOHHbIe NOMeXH. 

Hamu u3yyeHa KHHeETHKa MOromeHHuA mponusena 67% HeSO« mpu 42 
50; 70; 75; 80; 90° u HatanbHOM AaBeHHH P%c.y,~300 MM prt. ct. Komnuectse 
KHCJIOTHI B OTACJIbHbIX ONbITAaX MCHANOCb OT 2,5 Jo 11 r. OnbiTb! NpoBoAHANCE 
B Ue bHOMAAHHOH CTeKJIAHHOM ycTaHoBKe (puc. 1), cHaO*xKeHHOHM cTeKJIAHHBIN 
UMPKYJIAWMOHHbIM Hacocom /. C MOMOLibIO Hacoca Mponusen, coxepxKarue 
HEOOXOJHMOE KOJIMYECTBO NapOB BOJbl, NPOKaYHBaJIcCA Yepes peakTOp, Hanos 
HeHHbIM CcepHOH KHcmoTOH. Peaktop mpescTaBiad coOoh cTeKJIAHHbIM cocy] 
o6beMoM 60 cm’, BHYTpH KOTOpOrO Oblla BlaAika wlacTHHKa M3 Mopucrore 
cTeksia (woTr Ne 2) quametpom 20 mm. IIponuneH npoxogun vepes KHCJOTY. 
npesppalllad BClO Maccy ee B CIVOWHYy!o NeHy, PeakunA wWwla Mexy ra30M, Oc 
HOBHaA YacTb KOTOPOrO HaxOfHJlacb B Ny3blpbKax, HW MeHKOM, KuCOTHI. FB 
ONpeeIeHHbIX YCJIOBHAX Mbl MOFIH HaOsOJaTb HCTHHHYIO KHHeTHKy MOrJo- 
WCHHA MpONWJIeHa, HE OCOXKHEHHY!O Au@py3HOHHBIMH NMOMexXaMH. 

HaOurofenve 3a XOJOM peaKUHH BelOCb KaK NO MajeHvW aBJeHHA B 3aM 
KHYTOH cucTreme c OObeMOM ra3a 2 ,TaK H NO aHamH3aM peaKUHOHHOM cect 
Ha COJepxKaHve aIKHIKHCOTbI H cnuptTa. AHanH3 Ha aJKHIKHCIOTY MpoBo 
AWICA alldfometTpwyeckH (°,”), CnupT aHalv3HpOBasICcHh MeTOJOM CKUHC: 
JIMTeIbHOrO THTpoBaHua. Jia OTMeIeCHHA CNUpTa OT AJIKHJIKHCJOTHI, Me: 
marouleH ere ONnpeseseHHIO, pacTBop, cosepxKaBuiuk Bomy, HeSOa, ankuaKucso 
Ty H CHUpT, HeHTpasusOBacA KOHUCHTPpHPpOBaHHbIM pacTBOpom KOH, u Boxe 
CO CMHPTOM OTTOHAacb B Bakyyme (OKOsIO 30 MM) mpH 35—40°. Tlepspi npx 
€MHUK OXJla2KMaICA JIbAOM C CObIO, BTOPOH — KHAKHM BO3,yXom. 

KOHcTaHTa CKOpOcTH OpyTTO-NOPIOMeHHA BbIUHCAAACb U3 CpeqHeli CKOPOCTI 
Ha HadaJIbHOM y¥aCTKe KHHETHYeCKON KpHBOH (puc. 2) npH 3—4% npeppamieHuu E 
MIpeANOMO%KeHHH, YTO CKOPOCTh OOpaTHOH peaKUMH BHaYane npeHedperxkHMt 


TL aout 


Temnepatypa B °C 42, 50 70 75 
HallH JaHHble B SyA Ne g/l 9,6 11,6 
K -10-4-mun-1 
no Pycramosy 4,46 5p 5) ah » eae 


Mala, SHavYeHHA KOHCTAHT, BLIUHCJICHHbIX TaKAM MYTeM, OM3KH K 3HayeHHAM 
NOJIYYeHHBIM W3 WanHbIxX X, P, Pycramoga (°), 3aBeqoMoO paOoTaBllero B OTCYT: 
cTBHe AudpysHouuElxX nomex. B ta6a. 1 qanbl 3HaYeHHA KOHCTAaHT CKOpOcT 
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yITO-NOrmomeHua mponusena 67% HeSOa,npuBeqeHHpix K 1 r KuCHOTH Hu 1s 
beEMA IIPOCTPaHCcTBa Hal KMCJIOTOH. 

Tloarpep»keHveM TOPO, YTO MbI JelicTBUTeMbHO paOoTany B KHHeTHYeCKO 
MacTH, CJLyXKUT HaOsOfaBWlaAca MpOMOpWMOHAaIbHOCTh MexKy BeMUHHOL 
OpocTH OpyTTO-MorioujeHHA HM KOIMYeCTBOM KUcoTEI (puc. 3). PaxT nponop- 
OHAJIbHOCTH FOBOPHT O TOM, UTO BCA Macca HaxoyAMeHcA B COCye KHCAOTHI 
HOBPpeMCHHO IIPHHHMaeT y¥acTHe B peaklnH. ) 

OnbITI, NpOBOAMBIUMecA pH 70°, MpepbiBaNHcb B pa3sIMYHOe BpeMs, HV pe- 
IMOHHAA CMeCb aHaJIM3HPOBaJlach Ha COJepxKaHyYe aIKWIKMCOTHI HW CNMpTa. 
JIYUCHHbe JAHHble NPHBeeHbI B TAO. 2. Kak BUAHO 43 TAOMHIbI, HavabHaA 
OpOcTb ciMHpToodpasosBa- 
id IIPHMepHO B 4 pasa ripe- 
IIaAeT CKOPOCTh aJIKHJIMPO- KuneTuka HakONJIeHHA HB8O0MpOMHOBOrO cnupTa H aJ- 
HUSA. KHJIKHCIOTHI mpH 7O° (KomnuecTBO 67% H,SO, 7,7 1, 

He paapanch B Jerau oObeM ra30BoH dasbi 2 J) 

OMKHBIX KHCJIOTHO-KaTaJH- 


Ta6Onuna 2 


YecKHX MpOueccoB, HMero- P°C.H, e Morvom. O6pas0BaBill. O6pas30BaBul. 
AX MeCCTO IIpHW PacTBOope- MM PT. cT. A C,H,, Mmou. ue pies is be eeccs 
{iH IIpoOmwwieHa B KHCcuioTe, a 
MKHO IIpecTaBUTb HX B 
We Tpex OOpaTHMbIx peak- 314,5 60 6,4 1,8 4,6 
I: 308,5 104 est 0,8 6,3 
4 : ) 2 8,4 
I]. OOpasoBaHHe aunKkunu- a ie hE: oe 974 
[CJIOTBI 305 ,0 225 hoyate} INO) 10,6 
5 306,0 | 249 | 12,5 3,5 9,0 
H FoSO, = ti Coli-S ©. 310,0 360 PAT ByZ) ‘ 
eget He Oe 312°5 | 456 | 14,9 38 41.4 


II, [Ipamoe o6pas3opaune cnupta 


Rs 
GH a H,O rae ie C3;H,OH. 


III]. Ompirenue amkKunKUCHOTHI 
Rk; 
u- C3sH;SO,H + H,O Eh C3H,OH + H.SOg4. 
Re 


Puc. 1. Cxema ycraHosKu: / —cTeKIAHHDI WHpKyaAUHOH- 

HBUt Hacoc; 2— KMamaHbl Hacoca; 3 — peakIMOHHbI cocy]; 

4 — xon6ouKa c Bonoli, 5 — MaHOMETP JIA HaOMOeHHA 3a 
xojlom peaxwuu; 6 — Oydepxbiit oObem 


-B aurepatype qo cux mop He ycranosneno, mo nyt II uuu III o6pasyetca 
HOBHOe KomMYeCTBO cHMpTa. OfHako yxKe CaM (akT HaKOMJIeHWA CMpTa Ma- 
JIebHO Cc aKUNKUCHOTOH (cM. KMHeTH¥eCKHe KpHBbIe Ha puc. 2) UcKsIO¥AeT 
BMOKHOCTh OOpasoBaHHa ero TObKO mo peaxuuu II] — myTemM ombieHHsA 
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aJIKHJIKUCHOTEI. ConocTaBHM 3KCIepMMeHTaJIbHble KPHBbIE HaKOMJICHHA Mpo- 
YKTOB C TeOpeTMYeCKUMH KPHBbIMH, IOJLYYeHHIMH Ha OCHOBE 3allMCaHHOM BbILME 
CXeMbI, IPH pa3syMHbIX MpeAWOMORKeCHMAX O COOTHOWCHHH KOHCTAHT CKOPOCTE 
OTJICIbHBIX cTaqul. 

Bgejem SespasmepHble KOHUeHTpauuu «= x/a, u B = y/ay, re A, X MY 
KOHUCHTpallMH peareHTOB B %KHAKOM (ase: Q) — UCXOAHad KOHIWCHTpallys 
C,H.e, * — TeKkyujad KOHUWeHTpauMa u-C,H;SOQ,H, y— Tekyllad KOHIeH: 
ppauua u-C,H,OH. puuumas, uro Kontentpattua H,SO, 4 H;O B xoje mpo- 
Wecca OCTaIOTCH He€H3MeCHHbIMH, 3allMeM: 


= ky (1 — a8) — hye — Bye + Raps (1) 
d 7 e / . 
ab 9g (yey gs 2) 


Siecb ky = Rk, [H2SO,]o; Rs = Rs [H2SO,]o; he = k, [H20]po. 
Pewiaa aTy CHCTeMy JIMHEMHbIX ypaBHeHHM, MOJyYYHM 3aKOH H3MeCHeHHA 
KOHWeHTpalun u-C,H,SO,H wu u-C,H,OH Bo Bpemeuu: 


=P 4 Qe pa (3) 
ryt ot ‘ : 
B = Pre + Qe + =, (4) 
rye 
ky + revs / 0 he, eta etie 
P= A aaa ea Ps oe 
2 at Ne | | 
kRtrny/e - ko + ryy2/ 
oo sara yas » Qa= =” 
2 1 OR GI 
: (Rg ch Bat RE Rb ha ths) te V (By kee ah epee Se 
io 5 is 
MM PIT, GIT. 


p= (Ri + hy + hs) (Ky + 
Lh t Re) — (Re — 2) (he 
1 = ksh, + kk, + Pe) 

Te = Rhy + hy (by + fs). 


Haliqem BpeMeHHy!0 3aBHcHe 
MOCTh a&® HW B QyIad pasHBIx 
COOTHOWeHHH MeXKyY KOHCTaHTaMe 
80 160 240 320 400 480 muy, CKOpOCTH OTJenbHbIX crayni. Ina 

TIpOBeeHHA pacyeToB TO Mosy- 
Puc. 2. Kuneruueckue Kpupble OpyTTo-norioujenua UeHHbIM cbopMysiam HeEOOxOJUMO 
mponmstena B 67% HSOg. O6ebM rasoBoli Ppasbl2 1; OICHHTb KOHCTAHTbI CKOpocTH OT- 
KOJIMYeCTBO KHCOTHI 7,7 1; PO y= 310 MM *pT.CT.;  JI@JIbHBIX cTaquu. Jlua stroro, Ho- 
DAD ae OO A JIOX%KUB,B HYJIEBOM NpHO.MxKeHHE, 
uTo OOpasoBanHe  u-C,H,SO,H 
u u-C3H,0OH WeT TONbKO NO peaxuuaM I u_ II coorsercrBeHHo, 
HalileM KOHCTAaHTbI ki W ks “3 cpefuell cKOpocTH Ha wWayanbHBIx yuacr- 
KaX KMHCTHYCCKUX KPUBHIX JIA CNHPTa M aNKMJIKMCHOTHI. O6paTHbimMu peak- 
IMAMM Ha MAJIbIX CTEIeHAX IpeBpaleHia MpeneOperaem. Tak Kak. a6comwrHoe 
KOMMYCCTBO PaCTBOPeHHOMO IIpOMMMeHa HEMSBECTHO, KOHCTaHTbI CKOpocTH Ha 
XOMMIMCb Kak YaCTHOe OT JeNeHUA CKOPOCTH Ha NapWMalbHoe JaBnenne MpouM 
nena. IIpu stom Koadduunent Teupu Bxogqur B KOUCTAHTY CKOpocTH. 
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) Cayuak 1, Peaxuus ompinenua ankuKucnortel OTCyTCIByer. T 6. 2 = 
=k’, = 0. Ilpunask ‘ = 1, nony4HM, McxXOJA H3 KMHeETHKH W NONOKeHHA pape 
fopeculi: k2=4, ks=4, ka=6,5. [ocne nogcranosKku 3Hayennii KOUCTAaHT B ypaB- 
ieHua (3) u (4), nomyuum 

a = 13,45-10° — 6,1-10-%e—11157 — 7,35. 10—2e—7,357 , 

) B = 33,0- 10-2 — 37,8. 10-2e-11 157 4. 4 8. 10—2e—7,857, 


dpuuasp k’, = 7,7-10°*-mun! 3a €HHHILY, MblyTCM CaMbIM BBOJ[HM HOBBIIi 
faciuTaO BpemeHn + = &’,t, rye ¢t — Bpema B MuHyTax. 

Cayuak 2. Coupr oOpasyerca kak napanmenbuo c u-C,H,SO,H, tax 
-TYT€M OMBIIeHHA MocNequeH. McTHHHasd KOHIeHTpallua PusnyeckH pacrBopert- 
Oro MIponMieHa, BAAMMO, MHOrO MeHbIe HalieHHbIX HAMM KOHUeHTpaluii 
-C,H,OH u u-C3H,SO,H. Tlostomy yaa Toro yroObt cKopocTh OMBIeHHMA Oblia 
aBHa WIM MeHbIle CKOpocTH lpHcoequHeHua C,H, x H,O u H,SO, no peax- 
usiM Ilul, koucrant ks uk, HOmKHBI ObITb MeHbute ky u ky. TlonoxuM onaTS 
i—!, k= 4, k= 4,k,=7, a k= ke= 0,5(k; =k, MPHHATO ANA Mpocro- 
a1), TOra: 

a = 12,3-10-2 — 5,3. 10—2e—11.15t — 7,0. 10—2e—5.867, 
= 28- 10-2 — 45. 10—2e—1 157 17. 10 —2e—5.867, 


Haliza uz snauenuit % u 8 coorBercrBylollMe KomMuecTBa OOpas0BaBLIHXCA 
-C3H,SO,H u u-C;H,OH, moxno nocrpoutb pacuernble KpHBbIe HakoreHHA 
ICENHAX H CPaBHUTb HX C IKCIepHMeHTaJbHbIMH (pc. 4). Kak BUHO 43 pH- 


MUST 


16-10 


60 160 20 320 400 480 mun. 


Puce. 3 Puc. 4 
‘c. 3. SaBucuMocTh HavasbHO CcKOpocTH peakuuH OpyTTo-norsomexHuA CzH, B 67% Hz SO, 
WM KouMYecTBAa KUCHOTHI. O6bem rasoBoH asbi 2 1, P% yy = 310 mM pt. cr.; J — 42°; 


2 — 50°; 3 — 70° 
ec. 4. ConocTaBjieHHe OMbITHBIX JaHHBIX (TOUKH) c pacueTHBIMH (aMHHH): J — cnyyal 1; 2 
Wyuaii 2; au 6 — Kunernyeckve KpHBble HakomieHHaA u-CsH;SO,H (a) u u-CsH,OH (6); 
6 — KOJIM¥eCTBO MOTMOWeHHOrTO MpomuieHna 


ukKa, OMbITHbIC TOUKH J02KaTCH OM2Ke K KPHBbIM, COOTBETCTBYIOULUM Cyyyato |. 

Wer peakUuu OMbIMICHHA aMKHMKUCIOTHI aeT 3AMeTHOe OTKJIOHCHNE OT SKcIIe- 

i Meuta. 

) V3 npueeyennoro KpaTKOrO aHaiu3a MOXKHO CeNaTb BbIBO, YTO OCHOBHaA 
CTb CIIMpTa, CCIM He BC€ KOJMYeCTBO ero, OOpasyercaA He B pe3sy/bTATe OMbIIe- 

Wa u-C,H,SO,H, a napannenbuo c nelt up peakuuu C,H, c BogoH. 


' Wacruryt xumugeckolH dusky Tlocrynuao 
IG i ibe 


Axaylemuu HayxK CCCP 
HMTHPOBAHHAA JIMTEPATYPA 


1H.S.Davis,R.-Schuler,J. Am. Chem. Soc., 52, 721 (1930), * B. B. Mur y- 
WecKxun, H. B. Pygzaxosa, Matepvanbl 10 kpeKHHTy u XHMHYeCKOH TepepaOorKe ero 
Wayxtos, sp. 1, 1933, crp.67. % B.Y.Moop, Matepuausi no kpekuury XHMHYeCKOH Mepe- 
Whorke ero npoxyxros, B. 3, 1936, crp. 108. 4M.A.Kepauspapeuko, Il. K. Mu- 
Dav, M. X. Kumunesce xu it, KIX, 28, 459 (1955). 5 X.P.Pyctamos, Jlox- 
M@ckaa nucceprauma, Uncr. xum., pus. AH CCCP, 1954. 6 R. Robey, Ind. and Eng. 
Wem., 33, 1077 (1941). 7R. W. Schrage, E. H. Amick, Ind. and Eng. Chem., 42, 
0 (1950). 8 A.B. PaxospceKui, Xumuyeckad KuHeTHKa MH KaTanH3, M. —JI., 1932, 
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Toxnane Akagemun nayr CCCP 
1957. Tom 114, Ne 4 


TFEOXHMHA 


MW. H. BOJIKOB u 9. A. OCTPOYMOB 


OMPEAEJIEHHE THOCYJIB®ATOB B HJIOBbIX BOJJAX OCA]KOB 
4YEPHOrFO MOPS 


(1Tpedcmaeaeno axademuxom H. M. Cmpaxoseim 18 XII 1956) 


IIpu usyuenun tbopM coequHeHHli CepbI B MOPCKHX OCcayKax Ja Oomee non- 
Oro lipeAcTaBIeHHaA O Mpolleccax, MPOMCXOAAMMX MpH juareHese, HeOOXoH- 
0, MOMMMO HcculeqOBaHuaA TBeEPAOH (asbl, yCTaHOBUTb, Kakue (pOpMbI coe,u- 
CHUM Cepbl HaXOJATCH B Boe, NPOMUTHIBaloMeH 9TH OcayKH. B UepuHom mope, 
f€ HHTCHCHBHO [IpoTeKaer MpOllecc BOCCTAHOBJIeHHA CysbdaTOB, B WJIOBLIX 
ofax OCaKOB MOryT HaXOQHTbCH, KpOMe CBOOOAHOTO cepoBooposa U Cy/b- 
aTOB, TakxKe H [pyrve pacTBOpHMble COe{HHeEHHA cCepbl — CysIb*UTbI HW THO- 
yabdats!. O cosepxanuu THOCyIbdpaToB B Boxe UepHoro mops uMeITCA yKa- 
anua y IJ. T. Jlanumpuenkxo wu H. WM. Unrupuna (4), C. B. Bpyesuya (?) u y 
. A. Cxonunuesa u ©. A. Py6una (*), cBeqenuli xe O IpucyTcTBHM THOCYyJb- 
faTOB B HJIOBbIX BOJaX OCaJKOB MbI B JHTepaType He Hallun. 

MccneqopaHis, MOCBAICHHBIe BbISCHCHHIO BOMpOca O TOM, COfepxKaTcA IH 
ACTBOPHMble (POpMb! COeEAHHEHHH cepbl (CyIb*UTHI H THOCYyIbaThl) B HOBbIX 
yyax ocayxos UepnHoro mops, Obluw HamMM mpoBeyeHbt Ha UepHomopcKort 
KCIICpHMeHTaJIbHOH Hay4HO-HcceqoBaTesbcKoH cranunHH Wucruryta oKeaHo- 
orun AH CCCP, na skcnequunonnom cyfue «Akajlemuk C. BaBusosy. 

[nA MosyYeHHA HOBbIX BOJ| MbI IPHHAM MeTO OTCAaCbIBAHHA UX OT CBe- 
eH mpoGbr ocayKa Ha BopoHKe Broxuepa. Tak Kak B mpoOax ryOOKOBOJHbIX 
Mayxos Uepxoro mops cojepxKHTCA CBOOOJHBIM CepoBo,opoy, TO BO H30exKa- 
de OKUCJICHHA ero (YTO MOFJIO MOBJIMATL Ha COfepKaHHe CysMbPUTOB H THOCYJIb- 
ATOB), Mbl CHa¥asa IIpOBOAUMH OTCacbIBaHHe B aTMocdepe BosOposa. OHako 
AHOPOUHCJICHHbIe OLBbITH! MOKa3aIH, YTO 9Ta MpeMOCTOPORHOCTH M3JIMWHAA. 
Jupesenenve THOcybaTOB B WJOBbIX BOMaX, MOJYYCHHBIX OTCaCbIBAHHEM Kak 
aTmocdepe BOMOpofa, TAK H Ha BOSAyxXe, He MOKA3a0 KaKHX-NHOO pasMInH 
MX cojlepxKaHHH. 

1 Takum o6pa3om, Halla Janbuelimiad 3aqaua CBOJMacb K OMpeyemeHuio Ma- 
Jax Kosuuects cyibpuToB vu THOcyAbdpaToB B IpHcyTCTBHH cBOOOAHOrO cepo- 
Hoyopoga. Merogq onpeyenenua cyJIb*uTOB M THOCysIbPaTOB B MpHcyTCTBHH 
WoOosuoro cepoBoxopoga Opi B cBOe Bpema paspaOoran KypTeHakepom (2); 
J PMHUUNM MeTOJa COCTOHT B TOM, 4YTO CBOOOAHBIN cepoBoJopol NpeABapUuTesIbHO 
Gans, upHOaBAd onpesemeHHoe KOMMYECTBO CYCNeH3HH yIvieKHcOro IWHH- 
th. Jina craOunusuanun cynmbcuros mpHOaBrsaior HemMHoro rauuepuna. Ilocae 
JKUCICHHA (buIbTpata yKCyCHOM KHCJIOTOM B OAHOH YacTH ero THTPpOBaHHeM 
101N pacrsopom fiofa onpesensior cyMMy cyJbuTOB U THOCybatos, B Apy- 
Si uacru nocue npuOapneHua sopMalbAerusa (ANA CBASIBAHUA CyJAbPUTOB) 
Gipeyensior TakuM xe IlyTeM THOCYyIbaTEl. SaTeM M0 pasHocTH MexKly ABYMA 
JirpoBanuamMu ompeersor cofleprxKaHHe CyJbPHTOB. 

} Ham wyxHo 6blIO MpOBepHTb BO3MOXKHOCTh MpHMCHCHHA STOrO MeTOAa K 
Wianu3y wioBbIx Boy ocaqkoB UepHoro Mops, yUHTbIBad, ITO THOCYJbParbl 
wryT BCTPeTHTbCA B BeCbMa MaJIbIX KOJIMUCCTBAX. 

) Menxosogupie ocayku Uepnoro mops Yacro He cogepxKat cepoBogopora. Ipu 
ScacbipaHuv WJIOBbIX BO], H3 PIyYOOKOBOHBIX OCaKOB B CJlyyae COepxKaHnA 
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B HUX HeOOJbINMX KOMMYGeCTB CBOOOAHOrO cepoBOZoposa MoNyuaroulaicaA UJIO- 
Bad Boa CBOOOJHOrO CepoBOROposa He COMepXAKUT, TAK Kak OH yfaAeTCA MPU 
(buIbTPaluH, KOPa. RXUAKOCTh HAXOMMTCA MOM BaKYYMOM. Kagasocb Obl, B 3TOM 
cmyaae onepaltiio OOpaoorku pacTBopa cycneHsHeu KapOoHaTa WHHKa JIA yfa- 
JICHHA CBOOOAHOTO CepoBOAOpofa MOKHO oOMycTHTb. OHako MOcTaBJIeHHBIe 
HAMM OMbITbI WOKa3aJIH, UTO B 3TOM CJIyYae NOMyYaeMble BeHUMHbI COMepAKaHHA 
THocybaTOB HEYCTOMUMBbI WU MOABep2XKeHb! SHAYNTeJIbHbIM KOMeOAHUAM. Kak 
BLIACHHJIOCb, 9TO NpOMCXOAUT BCMeACTBHe MPOHHKHOBeCHUA B @HJIbTPaT TpH 
OTCAaCbIBaHHH HOBO BOJbI HeOOMbIUMX KOMMYeCTB CepHHcTOorO 2%ee3a B KOJ- 
OMAHOH dopMe, Hamwdve KOTOporO B NpHAOHHOM Boe OTMeUaJIOCb Il. T. Ai 
Hubyenko wu H. VM. Unrupnupim (') u B ocagkax — A. J]. ApxanrembcKun (?). 
Takum oOpasom, Mepey ompeseseHHem CysbPHTOB U THOCYsIbAaTOB B UJIOBBIX BO- 
jlaX, KOTOPble MOJYYeHbI W3 OCaXKOB, COJep*alHX BOMHOe CepHUCTOE Kees0 — 
THApOTpousMT, OOpadorKa cycieHsveli KapOoHaTa UHHKAa ABUIAeTCH OOA3aTCJIb- 
Holl, BH 3ABMCHMOCTH OT TOPO, COePAUT IM NOTYYeHHAA WOBasH BOMa CBOOO- 
HbIt CepoBogqopox umn ueT. [lomumMo yfaneHusa cBoOoAHOrO cepoBosoposa, cyc- 
WeH3HA KapOoHaTa WHHKa yasAeT KOMMONAHOe CepHUCTOe *Xeme3so, YacTo 
IIpOHuKalolilee B PUbTpaT HM Melllalowjee ONpesemeHuio THOCybdaros. Cycien- 
3H1I0 KapOoHaTa IWMHKa Momyyawr us pactBopop ZnSO,-7H,O u NazCO;. 
PacrBop cepHoKucioro WHHKa roToBuTca pacTrBopenuem 16 r ZnSOa-7H,O0 
B 84 mul BOsbI. PacrBop cogbl roroBpuTca pacTBopeHuem 9 r SesBoqHoro Na,C,O 
B91 ma Bop. IIpuroropmeHHad CycneH3Ha ouwKHAa HMeTb cao WeuOUHyO 
peaklulo 10 denoudrarenny. 


Tao 1una 


— 


Tny6una, \ : 4 Coxep2xkaHHe 
2 Kpatkaa XapakTepHcTuKa ocayka S,0,”, mr|at 
150 M0 rauuncteit, ceporo IBeTa, NOKpbIT MIeHKOH OypoBa- He OOHApyxXeHO 
TOFO OTTCHKa; OOJOMKH paKOBHH 
108 Min rauunctali, ceporo wBeTa, C MpHMecbIO OOJOMKOB 0,06 
PpaKOBHH; CBepXy MOKPpbIT CJIO€CM CBETIO-KOPpHUHEBOTO 
nga 
300 Un rimnncraid, vepHoro mBeTa 0,69 
480 Mn raunuctaii, vepHoro mBetTa 1,09 
1840 Mn raiwHMcTHI Cc IpHMecbio aJleBpuTa, OLHOpoOsHbIit 3,14 
1880 V0. M3BeCTKOBBIH C MpOCOAMH TIMHHCTO-H3BeCTKOBOrFO Hula 2,96 
ceporo mBeTa 
2040 Wi rJiMHMCTO-M3BeCTKOBbIN, CBETJIO-Ceporo Bera 5,10 
1310 Mn raimHncTali, ceporo uBeTa, moocarbiit 9,67 
1236 Mu rsmuncTalt, 3eleHOBaTO-ceporo mBeTa, CONCTHITi 4,26 
2075 Un ramuncteii, ceporo uBeTa, OAHOpogsHbiit 6,64 


OcHOBbIBaACh Ha MOJYYeHHbIX HAMH 9KCMePHMeHTAIbHBIX JAHHbIX, MbI OCTa- 
HOBHJIMCb Ha Cle yrouleM xoje UcceqoBanua. K npobe uoBolk Bog (50—100 ma) 
AoOaBIAIN Mp B3OaITbIBaHHA NO Kaniam 10 Ma cBexenpHroroBleHHon 
cycneH3sHu KapOoHaTa UMHKa (2,5 Mi pacrBopa ZnSOs-7H20 + 2,5 ma pace: 
TBopa NazCOs-+ 5 ma 50% pacrsopa rmuuepuna). PactBopy japamu cTOsTE 
5—10 MuH. 4 husbTpoBamH yepes cyxoH cusbTp B cyxy10 KonOy. Or6upaar 
OnpeeeHHbI OObeM *uIbTpata WuNeTKOl*. K amMKBOTHOIi yacTH pacTBopa JO 
Capua 2 Mi 40% pacrBopa tbopMasbyeruya JIA CBASbIBAHUA BO3MOXKHO Up 
CyTCTByIOMlero CyJIbuT-MOHa, NoOAKucAAIM pactBop 10 ma 25% CHsCOOH: 


NpHOaBAIM HeMHOrO HOMMcTOrO Kalua M ONpexensmH THOCY bat THTPOBAaHu: 
em 0,01N pactBopom fioga. 


* 
B cayyae Masloro coqepkanna cybuTOB u THOCY.IEpaTOB AIMKBOTHYIO YacTh pacTBops 
MOXKHO OTOOPaTh TOYHbIM UMJIMHApoM. 
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Ecam wa onpeyenenve Opwi0 B3iTo 50 Ma wmOBOL BOLE H ObINO oOaBeHo 
(10 Mua cycneHsHu KapOonaTa WHHKa, a Ha THTPOBaHHe OBIO oroOpaHo 50 mu 
jPHJIBTpaTa, TO NOMYYeHHOe THTPOBAaHHeM 3HAYeHHE JOJOKHO ObITb YMHOXKeHO Ha 


KosdpUulveHT 5? 


1 ma 0,01N pacrsopa Js coorperetsyet 0,0C41213 r S,0,” 
umm 0,00064 r S tHocynpdara. 


; Jl onpeyenenua cyburos cbumbTpar mocae oOpaOorkH cyclensueli Kap- 
JOHATA UMHKa AeHJIH Ha JjBe paBuble vacTv. K nepBolt uacru ZoOaBuanau 10 Ma 
P5% CHsCOOH, nemnoro KJ u onpezenaau cymmy cynpcuros 1 THOCYJIb- 
MaTOB THTpoBaHHemM Q,O1N pacrsopom Hoya. Bropyto uactb o6paGaTHIBanH 
‘aK OMMCaHO HW OMpefeAIH coqepxKanuve THOcymbparos. CogepxKanue cybdpu- 
POB PaCCUHTbIBAIH NO pasHOCTH MexKY JBYMA THTPOBaHusMhH.: 


y 


1 ma 0,01N pactsopa Jg coorserctayer 0,000403 r SO,”. 


OnbiTb onpefleseHua cybpuTOB MU THOCysbiaTOB 10 yKasaHHOMy MeTO,Yy 
0 BC€X HCCeAOBaHHbIX NpoOOax WJOBbIX BOA OcaKoB UepHoro Mops NoKasaun, 
TO OHH IipakTHYeCKH CyJIbPUTOB He COJepKaT, a eC H COJepxKaT, TOB Bue 
WUTORKHBIX CIeELOB, BeJIMYHHA KOTOPbIX JICKUT B Upesewax owHOKN oMbpira. 
1To KacaeTcaA THOCyAbiaToB, TO HECMOTPA Ha HeOONbIIOe UX KOMHYeECTBO MeTO 
(aeT yCTOHYMBbIe Wupbl. OTHM MeTOJOM MbI MpOBeH HcceMOBAaHHe UJIOBbIX 
O] PasJIMYHbIX THNOB OcayKoB UepHoro mops (cm. Ta6u. 1). 

Mcxoqa 43 pe3ysbTaTOB MpOBeAeHHBIX UCCeOBaHHi, MOXKHO CUHTATb, YTO 
IJIOBbIe BObI OCaKOB UepHoro Mops Cyb(PHTOB HE COfepxaT, HO COJep Kar THO- 
‘yiIbaTbl, KOTOpPble ABJIAIOTCA OJHOH H3 (OPM coeANHeEHHH cepbI B emu peak- 
IMM Ux pespamenua. KomnuectBo THocyabdatos (B pacuete Ha S,O,”) MeHserT- 
“A OT Hyd Qo 10 mr/n, NpwueM UJOBbIe BOLI TyYOOKOBOJHbIX OCaKOB CO- 
epxaT Coubuie THOCYMbaTOB, YEM BOJbI MeJIKOBOMHbIX OCAaKOB. 

Kak H3BeCTHO, OHH: aTOM Cepbl B THOCYIb(aTaX BeCbMa NOJBY2KeH H peak- 
\MOHHOcHIOcoOeH, BCIeCTBHe Yero THOCYsIb*aTbl MOFYT CJYIKUTb CBOCOOpa3HbIM 
TlepeHocuHKoM» ceppl. B cBeTe STOrO HaIM4Yve THOCYJIbPaTOB B WIOBbIX BOaXx 
OXKeT IIPeACTaBIATh 3HAUHTeIbHbIN MHTepec Mp JabHeHMWeM': U3yYeHHH Ma- 
CHETHUeCKHX peBpaljeHul ocaykoB UepHoro mops. 


UepHomopckad SKciepHMeHTasibHad Tlocrynuao 
Hay¥HO-HCCIefOBATebCKad CTaHUMA 12 XTISLOS6 
VuctutTyTa okeaHoJiorHuu 
Axajlemun HayK CCCP 


7 


IMTHPOBAHHAA JIUTEPATYPA 


1T.T. Lanuapueunxo,H.W.4urup nd, Tp. oco6. 3000. 1a6. u Cepacton. Ouon. 
Hrauu. AH CCCP, cep. 11, Ne 10 (1926). 2 C.B. Bp yesuu, Tp. uncr. oxeanon. AH CCCP, 

b Lt (1953). 35. A.Ckonunuues, ® A.T y6uu, Tp. Mopcx. ragpopus. uncr. AH 
SCCP, 5, 71 (1955). *A.Kurtenacker,K. Bittner, Zs. anorg. allgem. Chem., 141, 
97 (1924). 5A.J..Apxaureabpcxkau it, Broan. MOUIL, orp. reon., 12,8.3, 431 (1934). 
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BHOXHMH} 


H. C. JEMSAHOBCKAS u M. TI. SHAMEHCKAA 


BJIMAHWE KUCJIOPOAA HA JIESOKCHPHBOHYKJIEHHOBYIO 
KMCJIOTY MHLEJIMA AKTHHOMULETA 


(IIpedcmasaexo axademuxom A. H. Onapunoim 12 IT 1957) 


B nauleli npegpiyuie paOore (') Mbl NoKa3aiM, YTO eHCTBHe HeEKOTOPBI 
okucauTenel (KpacHoll KpOBAHOM COM MIM TepeKHCH BOMOpOa) BbISbIBaeT 3a 
MeTHOC YMeHBbIeHHe HHTEHCMBHOCTH WBeTHOM peakuuu (peakuua J[uure (?)) we 
qesoKcupHOonyksleuHoByro KucoTy (JTHK) B oOneKTax pa3M4uHOorO Npoue 
XOMKCHHA, B OCOOCHHOCTH B CuTyUae MHUeHA AKTHHOMMLUEeTA, YEO MbI HE Ha 
60a COBEPWICHHO B aAHAaJIOrHYHBIX YCJIOBMAX HM Ha CBeKeMOYYCHHOR 
ipeliapate 300HOM 2Kese3bl, HH Ha BbIJeeHHOM u3 Hee Mpenapate JIHK, Bsaron 
B KauecTBe CTaHapTa Jia cpaBHeHHA. 

MbI BbIcKasaiM Tora NpeqmomoxweHHe, UTO pasuHuHoOe oTHOIWeHHe JLHK ¥ 
Ppa3HbIX HCTOUHMKOB, HMeCHHO ee YIrJIeBOJHOM 4wacTH, K OKHCJIEHHIO oOnpes 
JIACTCH HE TOJbKO €€ CTPyKTYPHbIMH OCOOEHHOCTAMH, HO H BCeH cMelMpuKOk 
CBA3aHHOM Cc HeIO CYMMBI Bell[eCTB, XapaKTePHbIX JIM KeETOUHOTO COepxKE 
Moro jlaHHOro OpraHv3Ma, T. e€., APYFHMM CNOBaMH, pa3sJIWuHad CTaOUMbHOCT! 
JJHK orpaxaer B KakOH-TO Mepe (usHomorMyecKoe CBOeOOpasHe TOrO OObEKTE 
WIM TOM TKaHH, B KOTOPOM OHa HaXxOMUTCA. | 

B cBa3H C BBIILNeM31IOXKCHHIM IpeACTaBIANIO HHTepec BbIACHUTb, OYAYT mt 
OKHCJIMTeIH TaK Ke BIIMATb Ha HHTeCHCHBHOCTS peakuiun June, ecnu JLHK 6y 
WeT BbifeneHa “3 aKTHHOMMLUeETOR. ; 

HykjlewHOBbIe KUCJIOTHI, BbIeeHHble u3 Actinomyces globisporus strep: 
tomycini (43 penapaToB MMUeMA, OTMbITOrO OT KyJIbTypasIbHOH 2XKHKOCTE 
BOOM HW BbICYWICHHOrO CHHPTOM), KaK Mbl yXKe yKa3bIBasIM paHee (°), oOmajatwl 
PpaqOM cBoeoOpasHbIxX ocoOeHHocTelH, a uMeHHO: JIHK uz axruHomuyeros, E 
oTmvune or JJHK u3 2xXHBOTHBIX TKaHeH, JIErTKO H3BJIeKaeTCA W3 MHLUeCIHA B BE 
qe HyKsleomporenyos pacrsopom 0,14 M NaCl, Tem cambiIm ABAASCb, OUEBHAHO, 
MeHee arperMpoBaHHOu uM Ooulee HHSKOMOeKYAAPHOH, 4eM, Hampumep, JLHK us 
300HOM 2KesIe3bl, HSBJIeKaeMOH OObIYHO “3 TKaHH 1 M pacrBopom NaCl. Kpome 
TOrO, M€TOJOM MepeocaxKeHuA u3 JleqAHOK yKCYCHOM KUCOTHI HaM He yJaJIOCk 
oTfemuTb JLHK or oJ HOBpeMeHHO H3BJIeKaemol U3 Muvenua PHK, B pesyuIbTate 
YeroO HMEBUIMeCH B HalleM pacliopsAxKeHHM MpelapaTbl HYKMeCHHOBbIX KHCJIOT He 
AKTHHOMHLETOB COfepxKalu U TY HM Apyryto Kucnoty (PHK u JIHK) u apam 
JIMCb, TEM CaMbIM, CMECbIO WIM CBOeOOpasHbIM cO“eTaHHeM pHOo- Hu Je3s0KCH 
pHOO-KOMNOHEHTOB HyKsevHoBbIxX KUcoT (HK). [Ipumensapummeca B namiel 
paOoTe lpelapathl coqepxKann cyefywoulue OTHOCHTebHbIe KomMYecTBa HK yg 


P (%): 


Bospact MHLeJIMA C MOM€HTA BHeEC€HHA NOCceBHOrTO 


MaTepHasia B dbepMeHTeppb! (B 4ac.) HK PHK Pp 
15 7,5 40,0 5,0 
70 37,0 25,0 6,5. 


IIpopeyqeHubie Hamu ONbIT! NOKasaiH, YTO Moce 40-Y¥acoBoro BosjelicTBHA 
nepekucu Bogopoga (0,15% pactrBop) Ha BbIMeOMMcaHHbIe MpemapaTel HYKAe 
MHOBbIX KMCJIOT HHTCHCHBHOCTbh peakuwu Jule B STHX Mpenapatax ocTaBaslack 
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}akOH Ke, KaK HM No OOpaOoTKH UX MepeKucDIO BOopoga. TouHo Tak Ke He OT- 
Pasulocb Ha MHTCHCMBHOCTH peakluu Jule B 9THX Mpelaparax IIpe{BapUTeJIb- 
Oe BOS]eHCTBHe Ha B3BeCb UX B BOJe TOKa KUCOpOa B TeyeHHe 20 uac. 

Takum o6pasoM, MbI MOrIH BUJeTb, UTO B BBIeCHHBIX 13 AKTHHOMUIETOB 
jipeliapaTaX HyKJI@HHOBbIX KHCJIOT, COJepxKallHX B cBoem cocrape JIHK, un- 
‘CHCHBHOCTb peakUHH J[nme, B pesybTaTe JelicTBHA OKUCAMTeNeli He H3Me- 
IMeTCH, TAK KE Kak OHA He H3MCHAACb B AHAJIOTHYHBIX yCOBUAX B Tpenapate 
HK, BbigeseHHom u3 300HOl 2Kevesbl. 

EcrecTBeHHO BO3HHKaJl BONpoc, B YeM B3aksIOUaach HCTHHHaA lpHunna 
faOoqaBlerocad Hamu panee (!) yMeHbIeHHaA HHTeHCUBHOCTH peakuun J[nie 
) MHLW AKTHHOMULeTa, NosBepriwemcsa OKuceHHIO. B cBa3u ¢ OxXapakTepH- 
OBaHHbIM BbILUe CBOeOOpasHeM CBOMCTB HYKJICHHOBbIX KHCOT aKTHHOMHLLeTOB 
fe HckJlO4eHa Oblla BO3MOMKHOCTb YMCHbINCHHA WHTeHCHBHOCTH peaKuun Ju- 
Je, MpoBeyeHHOH Hemocpeycr- 
eHHO B MHUenuu pu felictaun AMA / i] 
la Hero OKHCJIMTeIeH, BCTe]- 
BHe WaCTHYHOH Jesarperalun 
e€30KCHpHOOHYKJeONpoTeHoB 

MOcJIe{YIOULMM BbIMbIBaHHeM 
X U3 paspyuieHHoro MHLeIuA. --p 

Jia BbISCHeHHA 3TOrO O6- Y) 
TOATCIbCTBA MbI PeliHIH OH- Y 
<€ H3YUHTb BIIMAHHE KHCIOposa 
a JIHK 8 Mulienmu aKTHHOMH- =| ~~ WV ___., 


ue 
UN 


eta. JIna 9Toro yepe3 B3BeCb ay 2 Ds 
OsAyuHO-cyxXHX TIperlapaToB ; 
[MUeIHA akTuHOMuUeTa, Bbicy- *"¢: |. Zlelicrsue xucnopoga na THK manenua 


aKTHHOMHeTa (BOSyWIHO-cyxoH matTepuan): J — mu- 
See nbix PaHee CHMPTOM, /Mbl B  enntine npoxunavenuull, [J — munenuit NpOKHMA- 


PHCYTCTBHH TONyOa W XJIOPO- 4eHHEI; J — ucxogHbiii muyenuii, 2 — oxucnenuniti 
)OpMa TIpolyckaiu B TeyeHHe [Munenui, 3 — yentpudyrar 
€CKOJIbKHX YacCOB TOK KHCJIO- 

ofa, mocne vero OTUeHTpHdyroBblBasH MMUeIMH UH onpesenamu * KoH- 
ecrpo /JIHK peaxuuet J[umie Kak B HEM cCaMom (noclle ero oTyeleHuA 
| BbICYUIMBaHHA), TAK HM B WeHTpudyrate. B kayecTBe cTaHJjapTa MbI [OJIb- 
(oBanucb upenaparom JIHK us 3006HOl xee3bI C H3BECTHBIM COosepxKaHHeM 
| nem cboccopa. IlosyuenHble B cryuae WeHTpHyrata 3HayeHUsA MbI BbIPaKau 
| TIpOleHTaxX Ha MepBOHayaJIbHbI MuWewHH. Bio 3ameyeHo, TO pH Mponyc- 
aHHM KMCIOpoOsa B 3THX YCNOBHAX MHUewHM 3aMeTHO mH3HpOBasica. Pesystb- 
#aTbI OMbITOB MO OKHCJICHHIO MHIWeIMA KUCJOPOAOM MpecTaBeHbI Ha puc. |, 
8 KOTOPOrO MOXKHO BUJeTb, TO B OCTABLIEMCA NOCMe OKHCJICHHA MHICJIHH MBI 
bKe He Haxoyusu JIHK; B wentpudyrate 2%e HMeJIOCb MeHbLIee, NO CpaBHeHHIo0 
) MepBoHadaIbHbIM MuuemHemM, KouMyectBo JHK (B orgembubIx ompirax octa- 
anocb 55—70% JLHK or meppoHayasbHoro ee cojepxanusa). Korja 2xe MBI 
pe, mponyckaHveM KMcTOpoya NosBepraH MHUCIHH NpesBapHTesbHOMy KH- 
/AUCHHIO B BOJIe B TeUeHHe Yaca, MbI He HaOOJaH pH MocsesyIouleM Mporyc- 
‘aHMH KUCOpOJa Yepes B3BeCb MHI[eIHA B BOMe ero JIM3HCa, H B STOM cylyuae 
| MMe OCTaBalOcb 3HauuTebHOe KoMuecTBO JLHK, mpuyem OHO B CyMMme 
KomuuectBom JIHK, nepemesmert B YeHTpHdyrar, Obi0 OIM3KO K NepBOHAYAaJIb- 
omy coyepxanmio JIHK B muuenuu (puc. 1, //). 

YmeubileHue HHTeHCUBHOcTH peakuHH Jue HaOOfalocb HaMM H Ha CBe- 
eM, He OOpaOoTaHHOM CNHpPTOM MUlleIMH B pesysJbTaTe MpONycKaHHA TOKa 
lucjlopojla B TeyeHve 20 yac, Yepes B3BeCb ETO B BOJe B IPHCyTCTBHH TOvyOuia 
-XslopoopMa (nocue TUaTebHOrO OTMBIBAHHA e€fO OT KYJIbTyPaJIbHOU 2KUJI- 
jocru). B stom curyyae MBI Ompesenenamu cogepxanve JIHK Bo Bcelt B3BeCH 
WUenUA Kak JO, TaK M Mocse MpollyckaHuA KUCOpoOsa. 

Oxka3asocb, TO B pe3yJbTaTe BOsfeHCTBUA KUCMOpOfa Ha B3BECb MHLECJIMA 
jepxanve JLHK, joxojupiiee B CBEXKEM MHICIMH JO 2% , CHYDKaJIOCb B OT- 
bHbIX OMbITaxX Jo 50—70% or mepBoHatabHoro ee KOmMuecTBa. MuTepecuo, 
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uTO JlaJIbHelimee IPONycKaHwe KUCMOpOa Yepes BSBECh MUUCIMA B BOE HE U3) 
MeHAJIO Jlajee HMHTeHCMBHOcTH peakuuu JIuiue. 

Tlockombky 37a peakI[MA MOXET B ONpeyeseHHbIX YCMOBUAX ee npoBeyeHus 
CIY2KHTb WoKagatesem coyepxKanua JLHK B oOsekTe HW MOCKObKY HHTCHCHB 
HOCTb STOH peaKIMH B MHUCIHH aKTHHOMHUeTa YMeHbIUaeTCA OlNpeeseHHbl 
oOpa3s0M B pesyuJIbTaTe JeHCTBMA Ha Hero KMCOposa,— MbI MO%KEM ae 
ratb, 4TO MMerwulaica B MulemuH JJHK, no Bcell BepoATHOcTH, CyllecTByeT | 
KaKHX-TO JIByYX Pa3/MUHbIX POPMaX B3aMMOCBASH C KJICTOUHbIM COJep2KHMBIM 
MULeMA, H3 KOTOPHIX OHa (opMa OoJlee NOABHAKHA H PeakI,MOHHOcTOCOOHAa, 


H3MeHAIOUaACA TI 
ae ee yemM jipyraa, He 1, pH 


BOSJCHCTBUM KHCMOpoOAa. 
Vismenenve cojepxauna JIHK mpu Ha ocHoBaHHu NpOBeCHHbIX name 
XpaHeHHH MHILeJIMs OMbITOB Mbl MO2KEM HOaraTb, ITO YMeHB- 
5 {eHHe MHTeCHCHBHOCTH peaKIHH — 
eo. fl # 2 By <5 B MUIeIMH Ip AeHcTBHM Ha Hero KAc- 
os § a5, BE os moposa MpowcxoyuT BceqCTBHe po 
eke . a8 ‘3 PS - a se IleCCOB OKUCJIMTeJIbHO-BOCCTAaHOBHTECIJIb- 
ceeg | Ease | HESS f HOrO HopAKa, MpoTeKaloulMx, HeCOM- 

Bos 5) yee 

EgSe | siecy | 2886 cs HeHHO, TIpH yYacTuu cepMeHTaTHBHBIX 
sae Soo gx ES Ge CHCTeEM MHIUeIMA, Tak Kak B cCJIydae 
o st 2 
Seog | Bess | ggFe : IIpOKMMAYCHHOTO MUUCIMA MbI TOOOHO- 
B2ee | BESS | Soxs 5 TO CHH)KCHHA HHTCHCHBHOCTH peakIMa 
Jiume B MuUeIHM He HaOm0qanH, Tax 
12 4,81 4,12 38,12 2% KaK H B TOM cylyuae, Korjla Mbl 4 
46 3,65 3,02 17,26 pes B3BeCb MULenuA B Boe MpomycKa- 
70 4,55 3,94 13,40 jm B TeYeHHe TakOrO Ke BpeMeHH TOK 


COz. : 

CuwkKeHHe MHTeHCHBHOCTH peakuuu lume B MMUeMH aKTHHOMUMIeTa Ha- 
OofaOCcb HAMM HW IPH XpaHeHHN ero BOSAYIIHO-CyXHX MpemaparTosB, ITO MOXKHO 
BHeTb H3 Tab. |. | 

Coylep2kaHve Bularu B STUX penapatax Opiio B upeyestax oT 4 Fo 13%. Mom 
HO BHeTb, YTO HanOobiuee cHuxKeHHe Mpomenta JLHK nponcxoquao B Gonee 
MOJIOJOM MUHIIeIMH. | 

[lo-BuyuMomy, u3MeHeHHe coyepxaHua JIHK B muuenuH akTHHOMuuerTa 
pW €rO OKUCJICHHM ABJIAeTCA OHUM H3 TOKa3zaTeeH KaK CBOeOOpa3sHA CBOHCTB 
JAWHK, Tak 4 MHTeHCHBHOCTH OOMeHAa BeMlecTB. 

B cBA3M C BBILIeCH3JIOXKCHHBIM Mbi NOaraeM, UTO HaOsOfaBueecdA HAMM pa- 
Hee (') YMeHbIUeHHe HHTeHCHBHOCTH peaKlMu JluMIe B MMUeIMH aKTHHOMULeTA 
MIpH BoseHcTBHM Ha Hero KpacHOlt KpOBAHOH comM MIM Tepekucu BoO,opona 
MOrJIO NPOHCXOJMTb HE TOKO BCeACTBHe JeHCTBHTeIbHOTO OKUcmeHHaA JLHK, 
HO HM Oularojapa yCuseHMIO Npolecca Jesarperaluu JesoKcupHOonyKseonpoteLn 
OB C TlOCEAYIOULUM BbICBOOOXKTeCHHEM UX V3 MUHILeIMA. 


4 


ny 


Vactutyt Onoxumuu um. A. H. Baxa Ilocrymua1o 
Axajlemun HayK CCCP 1 II 1957 


UMTMPOBAHHAS JIMUTEPATYPA 
1M. 3Hameucxkaa, H. Remauoscxaga, A. Beno3e cxkuun, JIAH, 9a 


Pp 
Ne 1, 119 (1953). * Z. Dische, Mikrochem., 2, 4 (1930). % A. BenosepcKkum 
M. 3HameuckKaasa uw gp., Buoxumua, 19, B. 2, 236 (1954). a 
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Joruagnn Akanqemun HayK CCCP 
1957. .Tom 114, Ne 4 


BHOXHMHA 


K. M. JDKEMYXAJISE u JI. ©. MMUIELUKO 


MEHEHHE KATEXWHHOB TPH CKPYYHMBAHHW YAHHOLO JIMCTA 


([Tpedcmaeaeno axademukom A. H. Onapunoim 12 IT 1957) 


Mspectuo, uTro qua MNOMYYEHUA TOO WIM HHOTO Bua Yast HeOOXOAUMO Tpo- 
PAKAeCHHe TeXHOJOPMYeCKOH CTaMH «CKPYYHBaHuA Yalinoro cbIpba». Uccaejo- 
inuamu A. V1. Onapuna, A. JI. Kypcanosa u gp. (1°) noKasano, uro B mponec- 
» CKPpyYHBaHUA MpOMCXOMUT paspyllenHne TKaHeH JIMCTa, B pe3syJIbTaTe Yero Co- 
PxkuMoe KeTOK MOMBepraeTcA HHTeCHCHBHBIM peBpalieHuim. B paspyuien- 
IX TKAHAX JIMCTA MPOHCXOAUT SHEPrH4yHoe OKUCICHHE JyOUJIbHbIX BeLLeCTs, 
‘0 OOyCIOBIUBaeT OOpas0BaHHe KaveCTBEHHBIX MOKasaTeelt YepHoro GaiixoBo- 
was. 
| Wceneqopanuamu mociequux ser (* 7) ycraHoBeHo, 4YTO OombIyIO YacTb 
TOVJIDHBIX BeleCTB YaMHOTO JIMCTa COCTABJIAIOT KATCXHHbI, HO JaHHbIe 10 v3- 
PHEHHIO KaTeXHHOB B JIMCTbAX Yaad BO BPCMA CKPyYHBaHuA B HTepaType orT- 
'TCTBYIOT. 
> Hacrosmee uccneqoBaHue NIpeAIpHHATO HaMU C LesIbiO H3yYeHHA KATeXHHOB 
ACTbeB Yad BO BpeMA CKpyuHBaHHA. 
ONMbITbI NPOBOAUIHCb ‘Ha YaliHOH daOpuKe BcecotwsHoro HayyHo-HccmeqoBa- 
bCKOrO HHCTHTyTa WaliHoOlH mpomplulienHoctu (Anaceyamu, Tpy3CCP), ua 
ippe | copra, M10 MpOHSBOJCTBeEHHOH CxXeMe, C TPpeXKPaTHbIM CKpy4HBaHHeM 
] dpakuuu, c yyeTOM Mpolenta pa3sqaBJICHHbIX TKaHeH TO OMOKOHTpomto (8). 
OnpeyeseHue KaTeXHHOB Belocb NO MerosuKe K. M. Jixemyxays3e u 
A. Wanbuepon (°). 
| Ilepppie »e OnbiTbl, IpOBeeHHbIe B STOM HaNpaBJeHHM, WOKasaJU, YTO CKpy- 
Wipahue Yalinoro MCTA, T. e. pa3saBIMBaHHe TKaHeH, COMpoBomaeTca rsryOo- 
MMH U3MeCHeCHHAMM B COCTaBe KaTeXHHOB, IpHyeM TO XapakTepy H38MeHeHHT 
“ATeCXMHbI pasiwualoTcA MexKy coool. 
) Oxkasasocb, ITO TepBoe CKpy4HBaHue, COMNPOBO*KalouleecA pasaBIMBaHHeM 
theme 50% TKaneli mucTa, IPHBOAUT K pe3KOMY YMeHDIeHHIO BCeX KaTeXHHOB, 
| ucCKm10OUeHHeM, MOxeT OpiTb, /-91MKaTeXHHranuata. 
Ojjwako, KaK MOXKHO BuJeTh 43 Taba. 1, pH NepBOM CKpy¥YHBaHHH Han- 
pulee 2JHEprvuHble U3MeHeHUA IpeTeprieBaloT /-91HraJOKaTexuH, /-9NMKaTe- 
H uw l-3mMrasmOKaTeXHHrasuar. 
Bo sppema Broporo ckpyuHBanua (70% pasaBJIeHHbIX TKaHel) MomomKeHue 
$23KO MeHseTCH: [abHelimee yMeHbuleHue /-snMramMoKaTexXHurasata uM l-3nM- 
Sarexuuraisata He COMpoBoxkjaercA yMeHbiuenuem /-3T1MKaTexuHa u d,l-Ka- 
*xuua. Kpome toro u /-anvraioKaTexXHH BO BpeMA BTOPOrO CKpy4HBaHHA Mpe- 
PHC He3HauTe/IbHbIe KOMMYECTBCHHBIe H3MeHeHHA (pric. 1). 
 9ro roBopHT O TOM, YTO YacTb OOpas0BaBIUHXCA IPH pasfaBJIMBaHuH TKaHel 
(1HoHoB mpocrTbix KaTexHHos (l-suKaTexun, d,l-KaTexun, [-snMranmoKaTexXHH 
| d,l-rannokaTexuH) BHOBb BoccTaHaBsuBaetcs. B paOorax A. JI. Kypcanosa (*), 
7. A. Boxyyapa (#2) m Ap. WoKagaHo, 4TO Ip OKUCAeHHM AYOUMbHbIX BellecTB 
*>ccTaHoBsIeHHe XHHOHOB IpOHCXOUT 3a CYeT BOMOPOMa CONYTCTBYIOUINX BeLLeCTB: 
Wel, ACKOPOHHOBOM KHCMOTHI, AMMHOKUMCJIOT, KaTeXHHOB UM Jp. 
| Jlanubie OmbITOB, KpOMe TOrO, JalOT BOSMOAKHOCTh UpeMNOMarath, YO PadJ10- 
Jye opuppt Katexunos (l-onmramioKatexunrannat u l-stMKaTexunrasat), 
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B OTIMGHe OT MpocTblxX KaTeXHHOB, OKUCAIOTCA AaJblle, OOpa3yxA OKpalieHHEl 
mpogyKrs! (1°), uro cOMpoBoxfaeTCA YBCHYCHHEM MHTCHCHBHOCTH OKpacky YaH 
HOrTO HacTos. ~ 


‘ 


\ Ta6nuna a 


Vismenenue KaTeXHHOB Mp cKpyuHBanuu II] @pakuuu yaliHoro HCTa B Mr Ha 
1 r cyxoro sBellecTBa 


3aBaneH- I cxpy- II cxpy- | III cxpy-| f@epmen- | Ilonydab- 
HbIM = JIMCT 4HBaHHe 4HBaHHe 4HBaHHe Tawnya pHuKaT 
1-OmuraliokaTexuH 23,8 9534 SUS 4,9 0,48 Cue api 
d, l-[anmokaTexuH idl aL etl 5,88 3,79 — — 
l-Onukatexuy + d,l-KaTexuH 9,8 4,94 Faye lal 2,02 — = 
l-DruramoKaTexuurallat 54,7 Zao LT LOn22 7,76 Fae! 
/-OnukaTexuurasiat ARS I0) WA 9,32 ELON nya) 13 
CymMa KaTeXHHOB Ae 64,8 45,46 PASM) AE 2,0 
O6mee KOMMMeCTBO TyOuNb- 
HbIX BeULeCTB TpH mepe- 
cuetHom K 4,15 NOD Tae loO la 14.2°0 90, 06 90,06 69,9 


JlambHeliiiee paccMOTpeHHe JaHHbIX, IPHBeeHHbIX B TaO. 1, NOKasbIBae?, 
yTO 3-e€ CKPyYMBaHHe BHOBb COMPOBOKaercH MHTCHCMBHbIM H3MeCHEHHeM BCeX 
KaTexHHos. IIpu stom HavOosee pesKo yMeHbuIaeTca KOmMUeCTBO d,/-ranmOKaTe 
xuua wu /-3MKaTeXHHrassara. 

Kak BHHO H3 JaHHbIX, MPHBeJeHHEIX Ha puc. 1, BO BpeMaA 3-ro CKpy4HBa 
HHUA XapakTep HM3MCHEHHA JIA BCeX KaT€XHHOB OHH UM TOT Ke. JTO roBopHT a 
TOM, UTO MOCIeIHAA cTaquad ckpyyHBaHua (80% 
paslaBJIeHHbIX TKaHeH) CompoBomaeTcA OKUC 
JIMTeJIbBHOH KOHJeHcaleH HU YIOTHeEHHeM BCex 
KaTeXHHOB YalHoro MHCTAa. 

B 9Tom ewe Combe yOexatoTr JaHHbe 1 
(pepMeHTAaLlHH. 

B Haliux ombiraX 10 OKOHYaHHH CKpy4HBa 
Hua II] mpakuua noyBepranacb oOfHOUAaCOBOM 
cbepMeHTalluu, a 3aTem cyuike. BpiscHusmocb, YT 
Ha 9THX CTaqMaAxX MepepaOoTKH ocTaBIMeca mpoO 
CTbI€e KAaTeXHHbI UcuyesIH MoOMHOcTbIO. UTO ka 
caetca /-91vrantoKkaTexuHrasmata u /-90uKaTe 
XHHYaslaTa, TO OHM OOHApyKeHbl B He3HAUHTeIb- 
HbIX KOJIMYeCTBAX B TowydaOpukKate. 

Takum OOpa30M, HalllM ONbITHI NOKAa3bIBaIOT, 

Jab. Fe chp. &e chp. 3-eckp, “TO BO BPeMA pasqaBMBaHUsA TKaHelH YalHoro 
JIMCTa IIpocTble KATCXHHbI HCYesaIOT MOJIHOCTbHO, 

Puc. 1. Wamenenve conepxanua @& MX TasWIOBble oupbl Mepexoqar B nomyca 
KaTe€XHHOB IPH CKPy4HBaHHH yali- OpukarT JMUIb B H€3HAYUHMTeJIbHbIX KOJIMUeCCTBAX. 


Horo sucta: | — l-snuransoKate- He mMenee HHTepeCHbIMH ABJIAIOTCA JaHHBIe 
xuH, 2—d,l-rannoxatexuy, 3— 


Ss. & See 


KamexuHel 6 me wa te cyx Gewecmba 
AS 
Ss 


[-snukatexu + d,l-katexun, 4. 00 USMeHeHMIO TaK Ha3biBaemoro oOmlero TaH-! 
L-snuranaokatexuurannat, 5 —  HHHa. 3 raOn. | Buyno, uTo B Mporecce cKpy- 
[-suMKaTexuNramnat 4WHBaHHA WaMHOrO JIMcTa HucuesaeT MIpHMepHo 


90% Tanuuna. Ilo-BuquMomy, u3mMeHeHHe ny- 

OWJIbHbIX BeLICCTB Ip pasaBuBanuu TKaHel BO BpeMA CKPyUHBaHHa Mpo- 
TeKaeT 3a CUCT OKMCIMTebHOrO IpeBpalleHHA KaTeXHHOB Yalinoro mucTa. | 
_Pesiomupya BC€ BbIIICH3JIOXKEHHOE, MOXKHO CKA3aTb, ITO pasaBIMBAHHe TKa~ 
HeH BO BPp€MA CKPYYMBaHHA COMPOBORMaeTCH H3MCHEHHAMH KaTeXHHOB yaiiHoro 
uucta. BnepBple B onbirax Ha MpOw3BOJ{CTBeHHOM MaTepiasie NOKa8aHa pa3- 
Hula B XapakTepe H3MeHEHH OTACbHbIX KATeXHHOB Ip paspymennu 7KaHel 
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Acta. YcTaHOBJIeHO, YTO Ha MepBOM 9sTale CKpy4YHBaHUA MOUTH BCe KaTeXHHbl 
DABepraioTcaA SHEPrH4HbIM NpeBpamenusam, Bo Bpemsa 2-ro cKpy4uBaHuA KONH- 
2CTBO IIPOCTbIX KaTe€XHHOB OcTaeTCA NOUTH Oe3 H3MeHeEHHA, Oto sacTaBsAer 
yMaTb, UTO BO BpeMsA 2-rO CKPYYHBAaHHA XHHOHbI MPOCTbIX KaTeXHHOB BoccTa- 
ABJIMBalOTCH, B TO BPCMA KaK XHHOHDI PaJJIOBbIX SHpOB NOABeprawores OKUC- 
ATeIbHOH KOHJeHCallMH. 3-e€ CKPyUYHBaHve COMpoOBOxaeTcA SHEPrHUHbIM UC- 
<SHOBeCHHeM IIPOCTbIX KaTeXHHoB. TammoBbie stpHpbl B He3HAYHTeJIbHbIX KO- 
yecTBax OOHapy2XMBaIOTCA Nocsle CyWIKH B NomydaOpuKare. B srux onpirax 
JepBble NOKa3aHO, YTO H3MeHeHHe JYOHUMbHbIX BEHIECTB IPH pasqaBmNBaHuu 
cane IpoTeKaeT 3a C¥UeT MpeBpallleHHA BXOAAIMMX B HX COCTaB KaTeXHHOB. 


Vucrutyt GHoxumun um. A. H. Baxa Tlocrynuao 
Axayemuu HayK CCCP 4 II 1957 


IWMTHPOBAHHASA JIMNTEPATYPA 


1 A.W. Onapwu, Buoxumua ualinoro mpoussogcrsa, COopx. 1, 6 (1935); A. JI. K y p- 
la H OB, Tam xe, cTp. 88; M.A. Bok y4aBa, TaM me, cTp. 62. *K. M. Tw emy xa- 
3 e, buoxumusa valinoro mpousBorcTBa, C6opn. 4 (1940). 3 A. JI. Ky pcauos, Cuutes u 
YEBPAeHHe MYyOUJIbHbIX BellecTB B YaHHOM pacTeHHH, VII Baxoscxoe urenue, M., 1952; 
M. A. Boxy4uasa, Buoxumuyeckie ocHOBbI NponsBoyctBa Jlao-Ua uw 3emeHOro KHpMuyHOrO 
ie Msn: AH CCCP, 1955. 4M. H. Sampometos, buoxumua, 17, 97 (1952). 
A. E. Bradfield, E. BateSmith, Biochem. and Biophys. Acta, 4, 441 (1950). 
E. Roberts, D. Wood, Biochem. J., 47,°475 (4950). 7K. M. Taxemyxagq3e, 
A. UWlanapbuesa, JIAH, 99, No6 (1954). 8 C.M.Maucxkaa, bByoxumua yvalnoro 
ous3BojctBa, C6opH. 1,54(1935). ® K.M..«xemyxanse,-.A. UWanbuesa, Buo- 
mua, 20, 336 (1955). TUPAT ee Key pred HOB, Koei eeeemny, xecuiesienn saline o a= 
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H. A. JIMCHIbIHA 


KOPPO3HA KBAPLI[A B ME30-KAHHO30HCKOM KOPE 
BbIBETPHBAHHA CEBEPHOrO KASAXCTAHA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxosoim 26 XII 1956) 


Ksapll, KaK W3BeCTHO, ABJISeTCH OJHUM U3 HawOosee yCTOMYMBbIX B NOBepX% 
HOCTHbIX YCJIOBHAX MHHepasoB. Tem He MeHee B TOCIeqHHe TOMbl PasJIMTHbIME, 
MCCIEOBATeMAMH HAKONeH pA aKTOB, CBHJETeIbCTBYIOMIMX O CHOCOOHOCTH 
KBaplla K paCTBOPeHHIO IPH OMpeeeHHbIX YCOBHAX, H Mpexe Bcero B MPO 
llecce BbIBEeTpHBaHHATOpHBIX Mopoy. Tak, JI..Maprpinenko u A.C.Camoyypos (*) 
HaOosaiw clydaH pasbeyqaHHa KBaplla MUHepaslaMH TIMH B KBaplMTaXx 
Kpusoro Pora, A. H. Benesues (°) Tam xe Hada YacTHYHOe 3samenleHHe 
KBapleBbIX TpocsoeB ruyqporematutom. JI. C. Kopxxuuckult (°) oTMeuaeT, YTO 
TIpolecc BbIMNMeTaIHBaHHA KBaplla IpOHCXOANT B WpeBHeH Kope BbIBeETPHBaHHA 
B OOJbINHX MacuITaOax HM, B YaACTHOCTH, cmoco6cTByeT OOOralleHHl0 HEKOTOPHEIR! 
pya Kpusoro Pora maptutom u ruyporematutom. M. UW. luns6ypr u VW. A. Py 
KaBHIUHHKOBa (*) yKa3bIBaloT, UTO OCTATOUHbIM KBapll, BeCbMa paclipocTpaHeH 
Hb B KOpe BbIBeETPHBaHHA, OObIMHO XapaKkTepM3yeTCA H3beCHHbIMH KpasAMHl 
MU 3aKpyrvIeHHOH, a YacTO HelipaBHJIbHOH dopMolw sepexn. 

B cocTaBe KOpbI BbIBeETPHBaHHA MaseosolcKux Mopoy, CepepHoro Kasaxctana 
cojlepxKaHHe KBaplla BecbMa 3HauNTebHO. Jo NocmneqHero BPCMeHH CUHTAOCb, 
uTO KBapl, COXpaHsercaA Oe3 H3MCHEHHA Ha BCeM MIPOTsHKeHuU NpodusA BbIBET- 
pusanna (°). Bomee ipucTtambHoe U8y4YeHHe KOPbI BbIBETPUBAHHA B MOVJIHbIX pas= 
pe3ax, BCKPbITbIX OypOBbIMH CKBaxXUHAMH, NOKasaJlO, YTO 3epHa KBaplia B HeH 
He TOJIbKO claOO KOppOAupoBaHbl 0 KpaAM — OHM TOcTeMeHHO pacTBOpsioTcAa 
W 3aMellarorcd [pyruMu MMHepasiamu IIpH Nepexoje OT cma60 H3MeCHEHHbIX MOpo) 
HW2KHEH YaCTH KOPbI BbIBETPHBaHUA K OOslee HHTCHCHBHO H3MeHEHHbIM TOpojaM 
B ee Bepxax. | 

IIpu uwsyyeHuH MHOrHX pa3spe30B BbIBeETPeNON TomMH ObIIO BbIABIeHO (°), 
4TO JOCTATOUHO pasBUTad KOpa BbIBeETPHBAHHA MMeeT PIMHUCTHIM CocTaB, He3a- 
BHCHMO OT XapakTepa MCXOJHbIX NOpo. Hekoroppie yepTbl UX cocTaBa u cTpoe- 
HUA, HalpWMep CTPyKTYPHO-TeKCTYPHbIe NPH3HakH, COXPAaHAIOTCA B HYXKHX 
30HaX Ppaspe3sa HM NOCTeNeHHO CTHPaloTca B BepXHUX. B paspese KOpbI BLIBeETPUBa- 
HHA NO COcTaBy CJlaralouluxX ee TIMH ObIIH BbIeeCHbI TPH 30HbI (CHu3y BBepX): 
30Ha THAPOCJIOMMCTHIX PMH; 30Ha KaOJIMHMTOBBIX PIMH C TIpHMeCbio rupocsoy} 
30HaA KaOJIMHMTOBbIX TINH. 

Kap yxxe B HWKHeli SOHNE PHAPOCMIOAUCTIX TMH HOCHT CuIeAbI pacTBOpeHUA. 
SepHa KBaplla Ha KOHTaKTe C BMellaloulelt rVIMHOl KOppOAMpOBaHbl, HMeIOT pasb- 
eCHHbIe Kpax, HHOra 3aMYTHCHHYW NOBEPXHOCTh, HIM %Ke OHH TPeUlMHOBATHL. 
Hapsly C H3MeHeHHBIMH 3epHaMH BCTPeyaloTCA MU CBEXKHE, He 3ATPOHYTHIe KOP- 
pose. BpluiM BCTpeyenbl Clyy¥au YaCTHYHOLO M MOJIHOFO 3aMelleHHA KPHCTaJJIOB 
KBapla PHAPOCJIOAMCTHIM MHHepaom (puc. 1). [lomumo raMuucrblx MunepasoB 
B HWKHEH 30He KBapl MECTaMM 3aMeleH FHAPOOKHCaMU %Keje3sa, KOTOPHIe KOP- 
POAMpylor Kpas 3epeH HIM NPOHUKAawT BHYTPb NO TpeulwHKaM. Tam, rye rugpo- 
OKHCJIbI 2KeMe3a MPHCYTCTBYIOT B 3HAYMTEIbHbIX KOMMYECTBAX, OHM OOpasylOr 
OoOoBHHbI, OOpacrad panee KOpposMpoBaHHble 3epHa KBapita (puc. 2). 
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Pue. 1. IIpnamaraueckue Kpuctauipi KBapla, YacTHuHo (/) HIM nomHOcTHIO (2) 
SaMelleHHble THIpocmonon. Yeeruyenue 90; ywuxonm < 
Pre. 2. 3epna xpapua, KOPPOAHPOBaHHble THApOOKHCaMH xKeNe3a, KOTOpBIe, 
oOpactas BoKpyr 3epeH, oOpa3yioT 6oO60BHHBI (uepHoe). YBeanyenne 90; HHkKoWH X 
Puc. 3. Kopposupopannpie 3epxa KBapla B KaOJIMHHTOBO ranve. Ypenuuenue 
20X; @ — unkomn | ,6—nuxonn 
Puce. 4. Iycrorst or PacTBOPHBIIHXCA KPHCTAJWIOB KBapla B OYpoM 2KeNe3HAKe. 
YeBemmyenne 55x: HHuKoWH Ae 


LAH, 1. 114, Ne4, JIucumuua 


“ 


s 


B 30HE KaOJIMHUTOBbIX TIHH C TIpHMeCbid FHApPOCMO, NoYTH Bce sepHa KBaplla 
POAHPOBaHbl B TOM WIM HHOW CTeNeHH H Jlaxke MAKPOCKONMYeCKH MOKHO HaGwIO- 
>, UTO B MecuaHNcTOH Tanne OHH CTaHOBATCA MATOBO-OCJIBIMH, Hempospau- 
i, XpynkuMu. Iloq MuKpockKOroM MOMHMO peaKUMOHHOM Kalimpl Oo KpasdM 
SH MOXKHO BUeTb PIyOOKHe 3aIMBbI BHYTPb 3epPHa, BbITOJIHCHHBIe PIMHUCTbIM 
epHasiOM, HHOra Kak Obl MpOWMBbI, paszesAiollve 3epHO Ha Oomee meKue 
OMKH C H3BMJIMCTbIMH KpasiMH. B mapasiesbHOM CBeTe OObIYHO 3aMeTHDI MIperK- 

KOHTYPbI TaKOrO Je3HHTeErpHPpOBaHHOrO 3epHa. Syecb Takxe HaGOMaercA 
ellleHHe KBaplla H rH pOOKHCaMH 2%Kesesa. i 
B BepxHell 30He KAaOJIMHUTOBbIX TINH BCTPeYalOTCH MOUTH MCKIHOUNTebHO 
TpecKaBliHecH jJ[e3HHTeErpHpOBaHHble 3epHa (puc. 3), 3aMeleHHbIe Kao~ 
(MTOM HWJIM PHApOOKNCaMu »XKesesa. UacTb 3epeH 3aMellleHa NOUTH MOMHOCTHIO, 
OfepKanve KBaplla B KaOJIMHHTOBOH 30He 3aMeTHO yObIBaeT 10 cpaBHeHHIO 
(KHUMU 30HaMH Kopp. KoumuecrBeHnyo Cropouy 3TOro Mpolecca MOXKHO TIpH- 
SUTEIbHO OWCHHTb, CpaBHUBas B IMde NOWalb, KOTOPylO 3aHuMaJIN 3epHa 
Pla AO HX pacTBopeHna u Nocue, B HaOmOaeMbIX HAMM CYYaAX KOMHYeECTBO. 
Plla cOKpaliaeTcs NpHMepHo Ha 20%. O MOmHOM pacTBOpeHuH KpHcTaJJOB, 
plla CBHAeTeIbCTBYIOT Take MYCTOTHI WecTHrpaHHOH vu TpHsmMaTuuecKoli 
MBI, KOTOPble JOBOJIBHO YaCTO HaOMIOMaloTCH B OMRKEIMCSHCHHBIX MPOCMOAX BepX- 
| 3OHbI KOpb! (pric. 4). 
OTH WYCTOTHI MPOMCXOJAT OT pacTBOpeHHA MAMOMOPHHIX TIpH3sMaTuuecKUXx 
ICTAJIJIOB KBaplla, LIMPOKO paclipocTpaHeHHbIX B OCHOBAHHM KOPbI BbIBeETpPH- 
(MA CYINeCTBeEHHO KapOoHaTHBIX Topoy. Kpapll, 3amMeuaBliui KapOouarbl 
AVaJIbHbIe CTAMU BbIBeETPHBaHHA, B J\aJIbHeMIEM B CBASH C yruyOneHHeM TIpo- 
IA BbIBeETPHBAHHA HM MlepeXOJOM OKBapIlOBaHHbIX NaveK B BeEPXHHe 3O0HbI KO- 
, HavaJI SHeprHuHoO BHIHOcHTDCA. II pHBexeHHble (aKTbI CBUJETEMbCTBYIOT O 
I, YTO H3MeHEHHA KBaplla B KOpe BbIBETPHBAHHA HaXOMATCH B 3AKOHOMepHOH 
ISM C 30HAJIbHOCTbIO KOpsI (°). 

Takum o0pa30M, pacTBOpeHHe KBaplla H BbIHOC KpeMHe3eMa XapaKTePHbI JIA 
IMHPOBAHUA KOPbI BbIBeTpHBaHHA. KaumMaT B NepHo, O6pas0BaHuA Me30- 
[HO30HCKOH KOPbI, OCOOCHHO BepXHell KaOJIMHHTOBOM ee 30HbI, 10 JaHHbIM 
ja uccmeqopatenel (*,°), Obi TeMJIbIM HW BUaKHbIM, OH3KHM .K cyOTpomnye- 
MY H cHocoOcTBOBad MPpOHHKHOBeHHIO OOJIbINOrO KOJIHYeCTBA TOBepXHOCT- 
X BO B riyOb BbIBETPHBAaIOWUXcA TOpoj. 

He ocraHaBuBasdcb NOka Ha BO3MO%KHbIX IIPHYHHaX KOPpO3HH KBaplia,. 
IBEJIEM IIPHMepbl ero 3aMeleHHaA JpyruMu MuHepasamu. M. [. [lonos ua- 
Ojlasl 3aMellleHve KBaplla THAPOOKHCaMH MapraHlla B TPeTHUHOM KOpe BbIBET- 
3AHMA, PASBHTOM Ha OKPeCMHCHHbIX H3BeECTHAKAX TYPHeMCKOrO Apyca H Bepx- 
O JeBOHa Ha Kaszaxckom Haropbe. KBaptl NpHcyTcTByeT 3fecb cpequ CKOIWIe- 
i PYJIbI MCHJOMeJaHO-IMpOJUO3HTOBOrO cOcTaBa B BHle OTeMbHbIX 3epeH 
irperaToB HW 4YacTO KOppOAHpoBaH THApOOKNcaMu Maprauita. IIpumep 3ame- 
HMA KBaplla CHepHTOM HaOsmOjaIcA HaMH B BepXHelM YaCTH KOPbI BbIBeETPH- 
[MA HM2KHero Maseo30K B palione AKMosHHCKa. B pos0BaTo-cupeHeBOoH HW OpaH- 
BOM rIWHaxX, COXPaHHAIOMLNX MecTaMH CTpyKTypy Mopdupura u TyPoKOHTvo- 
aTa, IIPHCYTCTBY!OT KOHKpelluH cHyeputa pasmepom 0,2—0,3 mm. Memkne 
Ha KBapila cilyKaT HOO WeHTpaMM KOHKpelHi, mu60 HaxoATcA B Lepude- 
lecKOll UX YacCTH MH YaCTO KOPpOAUpoBaHb! cHepHToM. Koukpelluu cugseputa 
ICYTCTBY1OT HM B NOposax OOKCHTOHOCHOM MaykH, 3aeraloulMx Ha KOpe BbIBeT- 
sanua (®). Ilo sTHM pH3HakaM KOHKpellMk CHepuTa ABJIAIOTCA NO3HUM 
lepreHHbIM OOpasoBaHvem. TvApoOoOKUCJIbl wAeesa, KOTOPbIe KOPPOAMPYIOT 
IPI, COBepINeHHO He 3aTparuBalwoT cHeputa. 
Jina oObaACHeHHUA 3aMeNLeHHA B KOpe BbIBeTPHBaHHA KBaplla Pas MUHbIMU 
qepaslaMu, MU Mpexe BCeroO TIMHUCTbIMU, OOpaTHMCA K HMeIONLHMCA M0 9TO- 
Boupocy janubim. MW. MW. Tuns6ypr u V1. B. Buroscxas (*) oOpacnaior Kop- 
IO KBaplla B riMHax OeliqennuToBoro (YacTH4HO MOHTMOP HJIIOHHTOBOrO) 
TaBa BbIJeeHveM Metouel MpH pa3sOHKeHHH FHAPOCMIOMMCTHIX MIMH MW Me- 
‘ome ux B GeligemmuToBbie. Ulenoun pasbefaior 3epHa KBaplla B MeCTaxX HX 
[PHKOCHOBeHHA C TVIMHMCTBIMH YacTHaMH. 
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3HaKOMCTBO .c Ka3aXCTAHCKHM MaTepHaJIOM MOKa3bIBaeT, UYTO CCH TaKC 
OOBACHeHHe HM IpHMeHHMO JIA KOHKPeTHOrO cIy4ad, PaCCMOTPeCHHOTO aBTopé 
MH, TO OHO He MOXKET OODACHHTh ABJICHHM, HaOwOMaeMbIX B KOPe BHIBETPUBe 
nua CepepHoro Kasaxcrana. Syecb 3epHa KBapla HOCAT CJleAbl pacTBOpeHA B 
BcexX 30HaX KOpbI BbIBeTpHBaHua. IIpu 9sTOM B HM>KHeM 30He, re NpOMcxoyy 
BbIeNeHHe WemoveH pH Mepexoye THApocMIoA B KAOMHUT, 3ePHa KBaplla Kop 
POMPOBaHbI B MeHbUleli cTelleHu, YeM B BepXHeH KaOJIMHUTOBOM 30He, Te act 
3epeH HalleO 3aMellleHa KaOIMHUTOM. CyleqOBaTeMbHO, pacTBOpeHve KBaptla © 
KOpe BbIBeTPHBaHUA eCTb Npouecc nporpeccupyloulmi. OH He OcTaHaBIMBaeTe: 
B 30He IpeoOpasoBaHHa TVIMH, COJepKallUxX WeNOUM, B OecIeOUHbIe, HO ell 
CHIbHee MPOMCXOAUT B 30He OOpas0BaHuA KaOMHUTa. YUMTHIBAA, 4TO Peru! 
pH menserca B Mpolecce pasBUTHA 30H KOPbI BLIBeETPHBAHMA OT CMaOO-LleN04 
HOFO B HUXKHUX 30HaX JO cla6O-KMCIOPO B BepXHeH KaOJMHUTOBOU, IpHXOAUTC! 
IIpH3HaTb, YTO KBapL pacTBOpMM B TOM MM HHOM cTelleHu MW B TOM HM B Apyrol 
cpegqe. OTOT BbIBOX BbITeKaeT H3 PpacCMOTpeHHA ChakTM4eCKOrO MaTepHasa H 
T10-BAJMMOMy, OObACHAeTCH Ha OCHOBaHMH JaHHbIX O CPaBHHTeIbHOM pacTBO 
PHMOCTH KpeMHeseMa, THAPOOKHCJIOB *Kesiesa, TIMHOSeMa HW TVIMHMCTbIX MHHE 
pasos B cmaOo-KucMOH H cma6o-mlemOUHOK cpeqax. K comaseHHio, B HacToamle 
BPCMA MMeIOTCA OUeHb HeMHOrHe padorbl, MOCBAMIeHHbIe STOMy Bompocy (?, 7° 
122) [lo 9THM jaHHbIM, pacrBopuMoctTb SiOe np 3HayeHuax pH or 5 Jo 7,01 
paye cyuaes mpesbimaer 100 mr/a, PacrsopumocTb rugpatosp AlzOs u FeO 
IPH TeX %Ke YCOBHAX NpakTwyecKH HMYTOKHA. EcTecrBeHHO, YTO THAPOOKUCIE 
*Kele3a 3aMelllaloT KBapll B KOpe BHIBETPUBaHHA, rye yCOBUA B Mpolecce mop 
MHpOBaHuA popula MeHAIOTCA OT CaOO-MeMOUHEIX Jo cia6o-KuCIBIX. PuApo 
OKUCJIbI MapraHlja 10 CBOMM CBOMCTBaM OIM3KH K THAPOOKMCaM *Kele3a UW M03 
TOMy BeflyT ceOA CXOMHO B OAMHaKOBOH OOcTaHoBKe. M3BecTHO HW WIMpOKO pac 
IIpOcTpaHeHHoe B Me€30-KaHHOSOHCKHX KOHTHHEHTAJIBHbIX OOKCHTAX ABJICHHe 3a 
MelLeHHA KBaplla ru66cuToM (7). 

HaOmoqenuax Hall XHMHYCCKHM COCTABOM IIPHPOAHbIX BO NOATBeEp*K aww 
SHEprMuHbll BbIHOC KpeMHe3seMa 110 cpaBHeHuto Cc AleOs wu Fe,O2. He nopropas 
paHee IIpHBeeHHBIX cBeeHHH (*), OTMETHM TOMbKO, YTO COfepxKaHHe SiO I 
BOJaX HCTOUHAKOB M peK JaTepUTHbIX OOMacTeH BputrancKou [Buanpi u Toman 
cKoH Muguu (1,18) sHaunHTembHo Bblile cofepxkaHna AlzOs u Fe2Os. MakcHMyn 
cofepxKanuaA SiO, 45 mr/n, B TO Bpema Kak Fe,O, B Tex »*e Bogax 4 mr/J 
(oOujee Coqep2KaHHe xKeesa MepecuuTano Ha Fe,O,), a Al,O, He Gomee 2—3 mr/A 

JaHHbIMM 10 pacTBOpMMOCTH TVIHH MbI He paciojlaraeM, HO 10-BHMMOM! 
3aMelleHHe 3epeH KBapla IIMHMCTbIM MaTepHasIOM TaKxXKe MPOHCKXOAUT B OOLIEN 
ciyuae OlarojlapaA 3HauHTeMbHO OombuleH cTOMKOCTH MHHepasOB riMH M0 cpa 
BHEHHIO C KPeMHe€3eEMOM B YCJIOBHAX KOPbI BbIBeETPHBaHHA, 


Teonormueckui HHCTHTYT Tlocrynuso 
Axajlemuu Hayk CCCP 24 XII 1956 
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Jlokxann Akazqemun Hayk CCCP 
1957. Tom 114, Ne 4 


PEOJOTHA 


B. A. PASHHUbIH 


Oa 
OCHOBHDbIE YUEPTbI MAJIEOTEOTPA®HUH KAPBOHA 
THMAHO-NEYOPCKON MPOBHHITMH 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 25 XII 1956) 


K Tumano-[legopckoit 1poBuHWMM yXTMHcKHe reonoru oTHocat: 1) Tuman, 
nosocy nogxuaTui Cpequei [leyopbi, nporarupatoulyioca or pek Ulyropa u 
yuepema Ha tro-BocToke Jo Mytuoro Matepuka u, m0-BuAuMomy, Happan- 
pa Ha ceBepo-sanaye, 3) IleyopcKyto Jempeccuio, pasyensi0llyo STH JIBe B 
YYKTYPHOM OTHOMWeHHH NOAHATbHIe OOMacTH. M3 HanOonee ApeBHUXx MOpog Ha 
MaHe OOHaKaloTCA MeTaMOpdu3oOBaHHble Noposbl cBuTb! M uv AeBou; Ha Cpeg- 
i [Jeyope B cBOfjaxX NOAHATHH BCKPbIT BepXHuH JeBou; B TleyopcKoit jenpec- 
1 Pa3BUTbI Meso30licKHe OTO*KeHHA. Ha Bocroxe Ileyopcxas Aenpeccus (cuHe- 
3a) cMBaetca c IIpeqypambckKuM MporHoom, re Ha MOBepxXHOCTH pacnpoctpa- 
Ibl MepMcKue oTOxKeHHA. JlesoncKue con, NorpyxKascb K IleyopcKoli ze- 
eccnu. u [lpexypambcKomy mporuOy MocnegqoBaTeibHO MepeKpbiBaloTcA Kap- 
HOM, IlepMb10, a B []evopcKoli Aempeccuu, Kpome Toro, topo H Meviom. Kap6ou 
yuasica MO MHOPOYMCICHHbIM CKBaxKHHAaM M OOHaxKeHHAM Cpequero u IOxKuHOo- 

Tumana u Cpequelt Ileyoppt. Menee usyyena Ileyopckaa yenpeccus, 6ype- 
© B KOTOpoH HayaTo HeyqaBHO. MowliHocTb kapOoua yBenMunBaetca c sanaga 

pocTok (or 160 go 940 m). lOro-sanaqnee BbIxojoB cBuTE! M 3ameyaerca, 
SBOIO OUepeb, HeKOTOpoe yBeMYeHHe MOIHOCTH (40 350—400 M, a mpu 
WKeHHH Ha ior ele Oombuie). Takum oOpa3om TumaH BbIcTymaer Kak 30Ha 
HOCHTeJIbHO MaJIbIX MOL[HOCTeH, YeM TMosuepKNBaeTCH HasMUHe Ha STOM MecTe 
eBHero CKsIaqyaTOrO FOpHOro COOpyXeHHA, BIMABWerO Ha Mmpolecc cequMeH- 
HH B Mosquelimyio NmaTpopMeHHy!o cTafuio pasBuTua Tumaxo-lleyopcxoit 
OBHHILHH. 

Ilpu cpapHenuu Tumana c CepepHbim Ilpuypanbem oOpainaer na ceOa BHU- 
IHHe pasMdve sTHX OOacTeH. B HWKHeEM KapOoHe OTPHMLaTe/bHbIe [BHKeHUA 
.Tumane u B [leyopcKoli Jempeccui Obl 3aMeIeHbI, a Ha BOCTOKe yCKOpeHbt, 
cpejHeM HW BepXHeM KapOoHe, Haodopor, 3aMe]\AJIOCb mporuOanue B IIpn- 
YauIbe H yCKOpHuocb Ha Tumane u B IleyopcKol Aempeccuu. Oru apa sTana — 
DKHEKAMCHHOYTOJIbHbIM WM CpeHe- IJIOC BepXHeKaMeHHOYTOJbUbIii — oryer- 
BO pasyensiorca H pH OOsope ofHOH Tumano-[leyopcKol mposununn. 

B HwKHeM KapOoHe paccMaTpHBaeMad TeppuTOpHA Oblla BOBMeYeHa B OT- 
(aTeibuble ABwxKeHUA Ypalla, H WHTeHCMBHOe MporMOanue HaOmOfanocb B 
*PHHOHAJIbHO BHITAHYTOM Moloce, MpHMbIKarolleH K Ypany. B cpeqHem u 
PXHEM KapOOHe pasBHTHe MmporHOow MW NOAHATHH Oblo NOAYHHEHO THMAaHCKO- 
y ceBepo-sallaqHOMy HalpaBJieHHio. 3To usmsmocTpupyerca puc. | u 2. , 

B Ce-+ Cs nopropseTcA KpyNHbIM WHKI CeAHMeHTaHH, XapakTepHsyroulni 
pkHuii KapOon. B KapOoHe TaKUX UMKAOB TOMbKO Ba. B oOuMx yepTax sTO 
1KOMeHHe STpeHcKOli (B MepBOM 9Talle) M OalKupcKO (BO BTopoM 9Tarle) 
SBECTHAKOBO-OJOMUTOBBIX TOJIU, PHTMMYECKH YepeMyIOUMXCA TVIMH HW u3- 
.CTHAKOB — JIMXBHHCKO-Yep HbILMHHCKAX (B NepBOM stale) M BepeHckO-Kallup- 
“Hx (BO BTOPOM 9Talle) H, HaKOHeLL, MOLIHOM KapOoHaTHOH TOJILLH C KPeMHAMH 
Bu3e (B MepBOM 9Tarle) H B MOO/IbCKO-MAYKOBCKOE UH Bep XHEMKaMCHHOYTOdIb- 
oe BpeMA (BO BTOPOM gtane). B mocseqHemM clyyae (Mepey OTIO2%KCHHM BepxHeli 
{pOoHaTHOM TOM) MpOUcXoAUsM CyIlecTBeHHbIe U3MeHeHHA B pacnpexenennn 
opa u cy. Jo sToro OvepTaHua OacceHHOB COXpaHAJHCh B OOULMX YepTax 
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IpexKHHe: BepXHeJeBOHCKHe (B STPEHCKOe BpeMA) H BH3elicKHe (B OalliKHpCK 
Bek), HECMOTpA Ha HaMuve perHOHaMbHOrO NepepbiBa B Hadase Ce. 

Ha puc. | moKa3aHbl JIMHMM paBHbIX MOILHOCTeH C, uepe3 50 mM. Buguo a 
pacraHve TON, c 3alaya Ha BOCTOK OTO 3a MpefewamMH KapTbl AO 700—800 
Ha mpapoCepebe p. Ilevoppl. YBemMyeHHe MOM\HOCTH OTMedaeTCA ANA OTM 
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Puc. 1. Kapra paBHbix Mor 
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X%KeHUH BUZe, PASBUTbIX HM Ha Sallaje, H Ha BocToKe (oT 0 Ao 200 Mo), Ho, KPOMt 
Toro, Ha BOCTOKe pa3pe3 HapalllMBaeTCa CHU3y — NOABAAIOTCA TypHelicKM 
ocayku qo 600 M, orcyTcrByt1ollMe Ha 3amaye. Ha Kapte (puc. 1) Bpiyeneno J 
MaseOTeKTOHMYeCKHe OONaCTH — 3allaqHad wu BocTouHad. Tleppaa — ycrToi 
YHBaA OOMACTh, He 3a/IMBABLIAaACA MOPeMBTYPHe, SaMeqeHHO OMycKaBMaAcs 
B BH3€ HW MOJBepraBlladcHd KOHTHHEHTAaJIbHOMY BbIBETPpHBaHHIO B BepxHedameH 
CKoe BpeM# HW B TYpHeMcKuit Bek. OcaAKM BUBe 3/\eCb AMeIOT MaJIyIO MOMLHOCTB 
MOCTeMeHHO BOSpacTarlolly!lo K BOCTOKy. 

Bropax — oOslacTh cpequero HW MHTCHCHBHOTO MporMOanua B TYpHe uM BUBE 
c ObICTpbIM YBeIMYeHHeM MOIHOCTH oca{KoB C, K BOcTOKy. Ota TeppuTopHs 
paHblie Oba BOBIeYeHa B OTPHLaTeIbHO HanpaBseHHbIe ABuxKeHHA Ypawe 
HW MOJIHOCTbIO NOKPbIWacb MOpeM B TypHe. K yaHHol O6acTH OTHOCHTCA u M10 
loca aHTHKAMHAIbHbIX NOAHATHH Cpequeit [levoppi; nocmequne B Ci emle He 
cymlecTBoBamu. TypHelickuli BeK Hauasicd C OTMO2%KeCHHA COMOMOUHBIX U BOAO 
POCJIEBbIX H3BECTHAKOB STPCHCKOPO NOMbAPyca, 3ataflHee Nepexo_AuuXx B PAM 
866 


CTO-JOJOMHTOBLIE OCaAKH H 3aPHNcOBaHHble AoNomuTbI. Bocrounee cpesHu 
BECTHAKOB MOABJIAIOTCA MPOCIOH TMH WH MOcTeMeHHO MpoucxoAUT NoHOe 
_3aMellleHve TeppHreHHow Toei. B Kone STpeHcKoro BpeMeHH MecTaMii 
OloqaeTcA HAKOMNJeHHe KPaCHOMBeTHBIX TMH H GOOOOBbIX %KeesHBIX pyJ. 
ce KPaTKOBPeMEHHOTO OTCTYIVICHHA JIMXBHHCKOe MOpe 3aHAVJIO MOUTH TIperk- 
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10 oulatb STpeHckoro. UepegyrouiMeca rHHbI, NecuaHHKU HM aJeBPOMUTbI 
M€BCKOrO TOPH3OHTa BBeEPXy CMCHAIOTCA H3BECTHAKAMH. OTOT %Ke PHTM M0- 
pAeTCA H B yMHCKoe Bpema. UepHbimiMHcKOH ceUMeHTAalMN MpesuecTBOBa 
JEPLIB, MOCM€ KOTOPOTO CHaYasla OTJOMKUIUCh TeppHreHHbIe OcaKH HWKHEH 
TM YepeleTCKOrO TOpH3oHTa (areeBckas CBHTa), a NOTOM H3BeECTHAKHM BepXOB 
eneTCKOrO MH KU3HJIOBCKOrO TOpH30HTOB. OOsacTb CHoca TeppHreHHOrO Ma- 
Masia B TypHe Haxofusacb Ha iore (OOWIMpHad Cylla MpuMepHo B palione Kce- 
POHTOBO). C MpoOcOAMH MeCYaHHKOB B STPeCHCKOM H OTUACTH B JIMXBHHCKOM 
[CpHbILIMHCKOM MOAbApycaxX TypHe CBASAHBI 3amexKH HeTH HU rasa. 

Ilepey BuselickoH TpaHcrpeccnel Bca TeppuTopua Tumano-IleyopcKol mpo- 
(uu ocyluiusach. [lepeppin oxBaTH NoYTH Bce ACHOMOMAHCKOe BpeMa. Bul- 


eMbIe B HH3aX C} TYyJbCKHe OTJOXKCHHA TONbKO Ha 1OX*KHbIX MIOMAaqAx 
JIbTMeHCKHH Bas, CepepHaa MbiBa) XapakTepH30BasHM OTKpbITOe Mope. 
lee ceBepHble paliont! Tumana u IlegopcKolt yenpeccuu (Kak BOCTOUHOH, Tak 
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WU 3anaqHo ManeoTeKTOHMUeCKHX OGmacTell) IpeacTaBAIH COOOK 30Hy OopD6 
cyu 4 Mops. Renbed 3yecb Obi CHJIbHO BBIPOBHeHHBIN. B MOHWKeHHAX CKal 
JIMBaHCb kKpaCHOUBeTHbIe IIPOyYKTbI BbIBETPHBaHHA, YepefyrollluecA Cc Mary! 
HbIMH [JIMHMCTbIMH M*MOPCKHMM KapOOHaTHbIMH OTJIOXKCHHAMYV, HaKallJIMBak 
MLHMHCH B MOMeHTHI INHpOKOFO NpOABHKeHHA MOPA Ha ceBep HU Balla B YCOBUA 
JerKO 3aTOMIAemMou mourH mockoH cymH. [losom*KHTebHbIe HEPOBHOCTH TC 
BePXHOCTH ObIIH BHYTPeHHUMU yYacTKamu cHOoca. [naBHbimM %e OOpa3som Teppt 
reHHbIit MecuaHbit MaTepHaJ CHOCHJICA c BocTOKa. B 3TOM HalipaBJIeCHHH KpacHBl 
TAMHbI C XKee3HCTHIMA OOMMTAMH 3aMellaloTca MWecuaHukamu. K tory OHH Te 
PeXOJAT B Cepble TVIMHbI M M3BecTHAKH. B CKcCKOe H CeplMyxXOBCKOe BpeMA Mop 


yrayOnaetca. JIONOMUTHI H JOJOMHTH3UPOBaHHble H3BeECTHAKU Ci] Ha Bceii Tep 
puTopuu Tumano-llevopcKolt mpoBuHiuH BecbMa OfHooOpasupl. JIuMIb B Bepxax 
B IIPOTBHHCKOM FOpv30HTe NOABAAeTCA TeppHreHHbIM MaTepHas HU B TapyCccKO 
CTELI€BCKHX OTJIOMKECHHAX — OpekYMH. OTO ykKa3blBaeT Ha OMKUBJICHHE TeK 
TOHHYCCKHX JBWKeHHH B OOMacTAX CHOCa HM aKKYMYJIALMH. 

BropoH KpynHbli WuK ocaqKOHaKOMJIeHHA HadHHaeTcCH Cc TpaHcrpeccul 
6allKMpeKoro Mops, KOTOpPOM MpeflecTBOBa NepepblB, OXBaTHBUIMH HeOOJIb 


WOH oTpes0K BpeMeHu B Hayate C3. B C, u C, MopcKol pexKuM coxpansencs 
MOUTH Ha Bcell Momaqu TumaHo-Ileyopcxol npopununu. HanOonee HHTeHCHB: 
Hoe MporuOanve XapakTepu3yer WeHTpasbuy!o OOnacTb TuMmaHa, toro-3alag 
Hyto uactb [leyopcKolt JempeccuM u NOAHATHIC B HacTOMMee BpeMA PalOHbl pe 
Coltspr, Hu6enn u Bepxopul Voxel. Ha puc. 2 OHM BbIJeeHbI KaK «BHYTPeHHH 
mporu6», B Upefemax KOTOporo HaOsmOfaeTCA POCT MMaTPOPMeCHHbIX CTPyKTYf 
Moumuoctb C,+ C; 3fecb 350 m. Kpome Toro, kK tory OT BepxoBba p. Bpgery 
u CepepHot MbiiBbl OTMe¥aeTCA BHELIHAA OOaCTb yCKOpeHHOrO ONycKaHua 
C, u Cy ¢ MOULHOcTbIO STHX OCayKoB Ao 500 m. Hacesepo-BocroKe B C, oOpa 
30Bal0Cb Mosoroe cBOAOBOe NoAHATHe Cpeguen [legopst. | 

Ha pBceli paccMaTpHBaeMOll TeppHTOPHU AOJOMUTHI H JOMOMUTHSHPOBaHHblé 


U3BeCTHAKH C KpeMuaMu CC} mepeKpbIBalOTCA PHTMMYeCKH YepeyIOULMMHCH 
W3BeCTHAKAMH HM TIMHAMH BepelicKoroO M KalIMpcKOrO ToOpH30HTOB. ToJIbKO k 
ceBepo-sallaqy pOdb TuiMH B C2" wu C2k ymenbuaetca. Iocrynmenne TeppHres 
HOrO MaTepHasla MpOHCXoqNO c rora (MHTepeCHO OTMETHTb, 4TO H B KalliMpCKOe 
BPeMA MOJeBOWMATOBbIM MecoK octynam c Ypana). Mecrubie nepepbiBel 34 


MeweHbI B Hayae Cyt un CX. Uacteie KouleOaTeubHble (BWXKeHUA SaTyXaloT Hf 


KOHUY KallMpckoro BpemMeHH. OHH CMeHAIOTCA MOLIHBIM 9TleHporeHHuecKkHM 
OlyCKaHHeM, BbISBaBLUIHM PerHOHaJIbHble H3MCHCHHA B OYePTAHHAX OaccelHa. © 
Ocymimsacb BCA ceBepo-BOcTOUHad YacTh Pycckol nuaTpopMbl 3a mpeyemali 
mu IleyopcxoH jyenpeccuu. Mope nmepemectTuiocb Ha roro-3anay. Bogamu m0 
Kpbllacb OOWIMpHad cya pakonos KcenodoutoBa. [logxombcKo-MaA4KOBCKHe 
W3BeCTHAKH 3feCb 3asleraioT Ha MeTaMopdbvyecKHX Mopoyax dyHAameuta 
OasanbHbIMM KOHIJIOMepaTaMH B OCHOBaHHH. 
Ha 1oxKHOM TuMane Oaccelin Obl yHacueqoBaH, H Mepexoy oT KalluHpCcKu! 


OTJIOMKeHHU K NOJOJIbCKHM OKa3aJICH TOCTeMeHHbIM. YcTOMYHBOe nporHoau fe 


CONPOBOKMaeMoe HAKOMJICHHEM HSBECTHAKOB C KPCMHAMH, MposomxKasoch H | 
C;. TonbKo y JIOKaIbHbIX MOMHATHH, POCT KOTOPBHIX B 3TO BpemMa yCKop HICH 
B Ha¥asle MAYKOBCKOrO BpeMeHH H BC, HaOmofaeTcH NMpHcBoAoBoe coKpalllel 
HHe MOUHOCTeH WM MOABJIEHHe NpHOpexkHbIX MOPCKHX H KOHTHHEHTAaJIbHBIX ocapl 
Kos. Ha wro-sanaye, 3a Brimcko-BombeKoli rpaqol, ycnoBua aKKYMY JH 
ocaqKoB Opi unbIe. Jia sto uacTu palioHa XapakTepHa vacTHdHad H3OMNES 
OacceliHa C OCcaxKeHHeM CymbaTOR M CepOBOAOPOAHbIM 3sapaxenuem. TosbKi 
ONyYCKaHHeM Ha, OJHOBPeMeHHbIM C KOMIICHCHPYtolllei STO JBuxKeHHe CeLMMeB" 
TallMeH, MOX%KHO OODACHHTh HaKOMJICHHe MOWHO KapOoHaTHO-cymbaTHol TOM 
IM, 3aNOJIHABIWeM B KOHUe C, vu BC, Tak HasplBaempllt [IpeyrumancKuli mporue 
Oodpa3zopaHHe TMocseAHero, BO3MOXHO, CBASAHO C MSbIOHKTHBHEIMH Hap yileHh sl) 
MH B (PyHamente. 
[leHTpambHadt HayuHo-HcceqoBaTenbCKaa Ilocrynuso 
nadopatopHa YxTHHcKorO KOMOHHaTA 24 XII 1956 
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4. M. XAJIH®A-3A]E 


« BOMPOCY O HE®TENPOH3BOAALIEM XAPAKTEPE PJIMHUCTbIX 
NOPOJ, CPEJHEM FOPbI lOrO-BOCTOUHOrO KABKA3A 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoesim 25 XII 1956) 


[nuunctaa Toma cpeqHeli topbl B Mpegemax roro-BocTrouHoro KapKasa pac- 
laTpuBaercaA PANOM HcceqoBatenel (©) KaK He*reMaTepHHCKad CBHTa, NHTAa- 
Had Oolee MOJIO{bIe OTJIOXEHHA IOPbI H HwKHerO Mesa. ABTOpbI ucxogNse- 
HM STOM 3 HaJIMYHA B AHHbIX OTOXKCHHAX BbIXOAOB rasa H ONTYMONpOABIO- 
i. Mexyly TEM MHHepasloro-reoXHMHYeCcKan XapaKTepHCTHKa TJIMHHCTHIX IbI- 
Wl cpeHel 1opbl H 3aKJIOYCHHOrO B HUX OpraHHyeckoro BelllecTBa H3y4eHT- 
Neko He JocraTrouHo. UacTuyHoe MposomwKeHHe 1eO0rO-pasBeOUHbIX padon 
1 opcKylo Heth B AsepGaliyoKane u JJarecrane TpeOyer BcecropoHHelt MuHe- 
\OFO-FEOXHMHYeECKOH XapaKTepHCTHKH JMCMepCHbIX OOpas0BaHHH cpeyHeli 
bl. 

ABTOp B TeveHve pAa eT 3AHHMaJICA H3YYCHHEM MHHepaJOrHH PHHUCTbIX 
PO cpeqHel Opbl WH 3aKJIOUCHHOrO B HHX OpraHHyeckoro BellecTBa. Pacuud- 
BKa MMHepasIOrHyecKOroO COCTaBa FJIHHHCTbIX Topo cpeqHeH ropbl NOKa3ana, 
O OHH MMHepaslOrHyecKH CJIOMKeCHbI THAPOCMOAaMUH pa3sIHYHOU cTeneHHu u3- 
HeHHOcTH. Hepeqko H3MeHeHHe FHApocsOA AOXOANT WO Mpeyesa KaomHHUTA 
arayoKykralickul u Atavalickue pa3spe3bl). OO STOM CBHAeTEJIbCTBYIOT Pe3yJIb- 
TbI KOMIJI€KCHOrO HCCIeEMOBAHHA H KPHCTaWOXUMHYecKHe MOpMyvJIbI THApoO- 
IO, NOCTPOeHHbIe Ha OCHOBaHHH CHJIMKATHOFO aHaJiv3a KOJJONAHOH PpakunH, 
TakxKe HOABJI€HHe Ha MOPOUIKOrpaMMe XapaKTepHbIX Jia KaonMHUTa (7,15 
3,60 KX) AudppakuHOHHBIX pedJIeKCcoB. 

B reHeTHueCKOM OTHOIICHHH OKAa3aJIOCb, YTO YCTAaHOBJICHHbIe pa3sJIMUHbIe 
UpuKAaWWU rHApocmoy COpasoBasHCb 3a CueT CTaHHHOrO H3MeHEHHA CJC], 
[OPHTOB HW paHee OCOpas0BaBIUHXCA TIMHUCTbIX MHHepaJOB B Mpomecce Hx ne- 
Hoca, epeoTMoxKeHHA HU AuareHe3a. Takum oOOpa3o0M, He IpefcTaBJIaeTca 
3MO2KHBbIM [10 'JIMHHCTHIM MHHepaslaM JOCTOBepHO BOCCTaHOBHTb reOXHMUYECK IO 
CTaHOBKYy Ce€J/MMeHTaUHH OcaKOB cpefHel 10pbi. 

Jia BbIACHeHHA TEOXHMHYeCKOH OOCTAHOBKH OCAaKOB IIpH UX AMarenese, a 
KoKe ee BJIMAHHA Ha U3MeHeHHe MorpeOeHHOrO OpraHHnyecKkoro BeulecTBa Ob 
YUeHbI COsepxKaHvA aAYTHTeHHO-MHHepaorMyeckOH (opMbI »%elesa, Opra- 
feckoro yrviepoya u OutTyma (TaOm. 1). [lomumMo storo, No ycTaHOBJIeHHOMy 
Jlaucy ayTureHHol (PopMbI 2%*Kewesa MbI paccuHTaIH NPHOMMSHTeMbHOe KOJH- 
cTBO NepBHYHOrO Copy. Kak ACHO H3 JJaHHbIX Tabs. 1, Bce OOpasubl HMeIOT cpaB- 
ITeJIbHO BbICOKOe COfepxKaHHe OcTaTOUHOrO Copp. Kasanocb, QOJDKHO ObITb 
HapyXKeHO H BbICOKOe KOJMYECTBO MHPHTHOFO *evlesa (1%), HO 9TO B TAOM. | 
TKO He otmeyaetca. Hecmorps Ha BbICOKOe CosepKAaHHE Cop, (1,85—2,00% ), KOH- 
HTpalua cybduynoro 2xesesa He mpespmuaer 1,03—1,5%. Haobdopor, 
JIbIUMM COJlep2KaHHeM B rMHAaX cpefHel iopbl OTMMYAeTCH KapOOHaTHOe X*Keue- 
. OjHakO HeCMOTPA Ha EbIMeyKasaHHble OTKJIOHEHHA B paclipeeseHHH Co- 
p2xkaHHA Cop,, FeSe uv FeCOs sce »e OTMe¥aeTCA H3BECTHAA 3AKOHOMEPHOCTD. 

Pacuer lepBuYHOrO OpraHuyecKkoro BelllecTBa MOKa3asl, YTO B MOMEHT Ce- 
MeHTAMH JIMCMepcHbI OcaoK COoraTHJICA OOJbIIMM KOJIMYeCTBOM OpraHnie- 
oro yruiepoga, KOTOpbId Npu Avarenese NosBeprascA HHTCHCHBHOMY OKHcJle- 
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IT enuvory 


Loedeog 


>. AKTHBHBIM peareHTOM, BbISBABIIMM OKUCeHHe OpraHuyeckoro BeulecTaa, 
ANACb B OCHOBHOM FHAPOOKHCb *KeNe3a, CHOCHBIUAACA B CpeHelopcKHi Gac- 
H B BHjJle MexaHvyecKoH B3BecH (Fe2xO3-nHeO)*.  . 

Kak Buguo v3 ra6a. 1, mourn 2/3; OOulero KOMMYeCTBa OprAHHKH NOW Ha 
KUHIO OKMCHOM (OpMbI 2%ee3sa H pH STOM OpraHHwecKHH yrviepoy OKHCAAI- 
mo COz, uro cnoco6cTBOBaIO HHT€EHCHBHOMYy HepepaciipeseseHHio 3aKHcHOrO 
mesa H reHepaluv ero B Bue cHepuTa. B Nomb3y sToro Barna TOBOPHUT H 
IWuHe Ha KOHTAKTe TMHMCTOaMeBPHTOBbIX NOpO KPYMHbIX JIMH3 H KOHKpe- 
i CHepHTOAaHKepHTHOrO BellecTBa. 

Ha puc. | MbI rpaduyecku w300pasuiu cooTHomenne C.>, u ayTHreHHoli 
MBI 2Kee3a B PIMHaX loppl oro-BocTrouHoro KaBKa3a. Ha aro xe WHarpam- 
OPHeEHTHPOBOUHO TlOKa3aHO H3MeCHCHHE OKHCJIMTeJIbHO-BOCCTaHOBHTeJIbHOrO 
eHILHaia 3a C4eT BapHallun 6a- 


aca Copp HW ayTHreHHO-MuHepaiio- % 
leckOli (OpMbI 2%ene3a, Hcxona ug fs ° 
arpamMb! KpymOelina u Tappenca [ Bsc 6 


| OTHOCHTEIbHO Hoel ycroHuHBo- 
[reMaTHTa, CHeputa HM WMputTa. 

Kak sBcTByer “3 puc. 1, c Bospa- 
HHeEM COJepxKaHHA OpraHwyeckoro 
lepojia paBHOMepHO H MejIeHHO 
IBAeT KOJIHYCCTBO CHJeputa Hu, Ha- 
dell, pH MaKCHMaJIbHbIX 3HaueHH- 
Copp (2,00%) KomM¥ecTBO Kap6o- 
rHOrO “2Kelesa JOXOAUT WO 2,80%, 
O BPeMA Kak CoOjepxKaHHe nHput- 
ro «~2Kele3a Bo3spactaeT FO 1,5%. 
A JlaHHOrO coueTaHHA MaKCHMaJb- 


2 3HaueHHe Eh, ucxoga u3 jua- DSLR UE GG 5220 
iMMbI _KpymOelHa, Tappesca (1°) u -50 - 100 -150 - 200 mb 
pDaxoBa (°) Cc yueTOM HeKOTOPbIX Clie 


OeHHOCTeH cpeHeIOpCKUX TINH, Puc. 1. CoorHourenve C,,,, ayTHrenHol PopMsI 
aganocb — 200 mB (puc.1). 2Kesle3a B IMHaX CpelHeli 1Opbl Oro-BOCTOUHOTO 
B HacTosllee BpeMaA Hef HENO- Kasxa3za u ugmenenue Eh rawnuctoro ocayKa 
SICTBEHHOH CBA3H (—PH3HKO-xXHMHYe- 3a Mepvog ero AuareHesa 

4X YCJIOBHH BOJOeMa C THIIOM OCa- 

THOrO MHHepalooOpa3s0BaHHA ABJIACTCA OCHOBHbIM TeOPpeTHYCCKHM TloOs0Ke- 
eM COBeTCKHX sHTONOrOB. PasBuBan Jambuie sty ugerwo, H. M. Crpaxos (’) 
cipocTpaHxeT ee H Ha JMareHes. Ilo sTOMy NoBOsy OH TMUIeT, YTO cTaqUuA 
areHe3a HeMOCpefCTBEHHO cyeqyeT 3a cTaquel ceuMeHToreHesa, 4YTO Cyule- 
3CHHbIe€ pasJIMYHA CeAMMeHTALMOHHOTO Mpollecca orpaxKalorca B HeKOTOPOK 
ICHH Ha J[MareHeTHUeECKHX ABJICHHAX. ; 
Micxoga 43 3TOrO, MbI B CBOIO OYepeb 10 HEKOTOPHIM SJIEMeHTaM JMareHeru- 
sKOrO MHHepamooOpa3s0BaHHA TOMbITaIMCb BOCCTAHOBHTb BO3MO?KHbIe€ HHH- 
yaIbHble YepTbI CTaquH ceqHMeHTOreHe3a TMHHCTbIX MOpog cpefHeH 1opbl 
o-BocrouHoro KaBKa3a. 

B uacTHocTH, BbICOKOe coyepxKaHve OOmlero KONMYeCTBA OpraHwyeckoro 
mepoja (MepBHUHOrO H OcTaTOUHOrO) MH ayTHreHHO! PopMbl %xKeNesa CBUse- 
IbCTBYIOT © TEMIOM MH BuJaKHOM KsMMaTe cpefHetopcKoro OacceHua. [lo- 
WuMoMy, B pe3ybTaTe ryMHAHOFO KJIMMaTa UH pacwIeHeHHOrO pevbetpa Ha Cy- 
. CHJIbHO pa3BHBaIMCb Mpolecchl WeHyawMu WM XMMHYECKOrO BbIBeTPUBAHHA 
JHbIX MOpOk, YTO MOBceMecTHO OOorallaso BOAy CTeKaloux pekK OnoreHHo- 
THBHbIMH QIeMeHtamu (Fe, Mn, Ca, Mg u gp.). Murpupys, 9TH 9eMeHTbI H 
OKMCHbIe COCAHHEHHA ObICTPO OceaIM HW BbIXOAWJIM B COCTAB JOHHBIX OCaj- 


* He MCKIOUaeTCH BO3MOXKHOCTh HAKONJeHHA PHAPOOKHCH wKemesa 3a CUeT XHMHMYECKOTO 
DKCHHA ero 3OeH H3 MOPCKOM BOJbI. 
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NOJb3YIOTCA WIHPOKHM pa3BHTHeM MOUTH UCKIIOUNTeEMbHO TrpyOooOsOMOuHBIe 
oOpasoBaHHaA Tua ByKaHWYecKHX OpeKYH WH KOHTO-OpeKYHi U, Kak NpaBH- 
JO, OTCYTCTBYIOT * HeMepeoTsIOXRKeHHbIe MMPOKMacTHyYecKHe NOpPOJBI. 

Ilo Mepe yaleHHs\ OT STHX MeCT MapaJJIebHO C YMCHbIUeHHeM MOLLHOCTH 
CBT B OpeKyMaAX M KOHTNO-OpeKYHAX YMCHbIUAIOTCA Ppa3sMePbI BKJIOUCHHH 
M YBCJIMUMBaeTCA CTEN€Hb UX OKATAHHOCTH, YTO BeeT K MOCTeMeHHOMY Tlepexo- 
Ay Nopox B KOHTIOMepaTHl, UpHyeM OOMad MOMLHOCTh rpyOooO/1OMo4 HbIXx nopoy, 
B COCTaBe CBMTbI yMeHbiuaeTca. Eme famee KOHTIOMepaTbl NO MpOCcTHpaHUw 
MOCTeneHHO NepexoAT B PpaBeJIMTbl, Ppy- 
60- H KPpyHHOSepHHcTble necwaHHKH. Cpe- 
]H HUX MOABIAIOTCH MpOCsOM By KaHHyeC— 
KHx Tydos. Hakonel, Ha 3HaYHTebHOM 
yHaleHu OT MecT, rye BYJIKaHOreHHbIe 
OTJIOMKeHHA OTIMUAOTCA HaHOOsbIWeH MOM= 
HOCTbIO H FrpyOoOOMOMOUHOCTHIO, OOJIbILYO 
pOJlb HawHHaloT HIpaTb HOPMAaJIbHO-Oca= 
JOUHbIe MOpOsbl, H BceACTBHeE STOFO CO= 
OTBeTCTBYIOWWMe CBHTbI 3eCb, NO BbIpas 
XKCHHIO HEKOTOPBIX FTeOOrOB, He HMewW! 
cleqoB ABHOM TydoreHHOCTH. 

OrmeyeHHble ocoOeHHOCTH MpocrpaH= 
CTBeHHOTO paciipeyeeHua BYyJIKAaHOreHHO- 


ero TIOABJIEHHE OblIO CBA3AHO C JeHCTBHEM | 
HW TOCMeAYIOWMM paspylieHHeM ByJIKaHHs) 
YeCKHX almapaToB, K MecTaM pacriOJlOKes) 
HUA KOTOPBIX HW OKa3aJlMCb IIpHypOUeHHbIMA 
WeHTpbI HaKOMJICHHA rpyOooOsoMouHOre 
BYJIKaHOreHHOrO MaTepHasa. TecHasd ac 
COUHalHA BYJIKAHOreHHBIX H HOPMaJIbHO= 
OCaOUHbIX MOPCKHX OTJIOXKeHHH, H B TOM 
yucue NepeculaMBaHve UX Apyr c Apyrom, 
aTakKke IIPAMbIe NpH3Haku OOpaborKH O6- 
JIOMKOB BYJIKaHHYeCKHX NOpo, B MpH= 
OpexXKHO-MOpCKHX YCJIOBHAX CBHJeTeMbCT= 


Puc. 1. Cxema pacmosoxKeHud MMOLeHO- 
BbIX BYJIKAHMYeCKHX IWeCHTPOB 3anaqHOro 
noOepexkba IOxkKHoro CaxamHHa: a —By.JI- 
KaHHUCCKHe IeHTPbI MepBol asp (x. Mi), 
6 — ByJIKaHuuecKHe WeHTPbI BTOpoH da- 
3pbl (cp. Mi), 6 — oTpeTHUHbIe OTIO2Ke- 
HHA, e@— KaHHO30HCKHe  OTJIOXKeHHA, 
0 —o6nacTb MpoxBIeHHA BYJIKAHM3Ma 
TlepBou (a3bl, € — pavoHbl MpoABeHHA 
ByJKaHH38Ma BTopoH asp; J— Benkun- 
cxuH, 2 — Jlecoropcxuh, 3 — JlamaHos- 
ckuh, 4— Tomapuucxul, 5— XovmcxnH, 
6 — Wle6yuuucxuh, 7 — Kpumponckuh, 


BYIOT O TOM, 4TO ByJIKaHWYeCKHe almapa- 
Tbl HMeIM BH H30MpOBaHHbIX BepUIMH, 
a MX W3Bep2KeHHA, CyJA NO HaHyHIO B 
cocTaBe BYyJIKaHOreHHbIX TOJIUL Henepeot= 
JOKeHHOrO NHpoOKsacTHuecKOrO MaTepH= 
alla, Obl WeHTpasIbHOrO THMAa. 

XapaktTepHble uepTbl cyOaspambHOrO 
TpOWCXOKAeCHHA OOMbUIHHCTBA H3J1MBUIMX- 
CA MOpO B COCTaBe ByJIKAHOreHHbIX OTJIO= 


2%KeHHU, NpHcyTcTBHe cpesu Hux OOyrseH- 


HOrO paCTHTeJIbHOrO MatTepvasa uM jaxKe 
MAJIOMOILHbIX TpOCOCB KaMeCHHOTO yrJa, 
a TaKKe H3BeCTHbIN (bakT HaXOJKH B TeX 
2Ke OTJORKCHUAX MPeCHOBOAHOM *ayHbl, yKasbIBalOT Ha TO, 4YTO YIOMAHYTHIC 
ByKaHWyeckHe allmapaTbl, KpOMe TOFO, 3HaYHTebHO BOSBbIMAIHCb Ha M0- 
BePXHOCTbIO MOP. 

B coorpercTBHH C YCTaHOBJICHHbIMH (akTaMM paciOOKeHuA WeHTPOB Haz 
KOWIeHHA rpyOooOmoMO"HOrO ByJIKaHOreHHOrO MaTepHasia MOXKHO MpHiiTu K 
BLIBOLY, UTO BYIKAHHUeCKHe WeHTpPb! NepBO (Pasbl HAXOMHMCh B OKPeCTHOCTAX 
Beakuno, Jlecoropcka, B palione JlIamaHopcKoro MaccuBa, Tomapu, XoumckKa, 
[He6ynuno u Arnacopo. OOuymi OOnMK ByAKaHOreHHbIX OTMO*KeHHH B STHX 
MecTaX yKa3bIBaeT Ha TO, UTO OHH ABJIAIOTCA NPOLYKTaMM HakOMIeHua MaTepH- 
ana aOpaMpoBaBIUMXCA BYJIKAHMYeCKMX WeHTPOB, a He COXpaHHBUIMMHCA OT 


874 


8— JleoutTpescxuit, 9 — HopocenospcKul, 
10 — Uexoscxuk 


SpylleHHs UX OcTaTKamu. CyA Mo pasmMepy cofepxKalluxcA B HUX BKyIIOUe- 
HM SpPySHBHBIX NOpoA, CaMH ByJIKAHWMYeCKHe WeHTPbI HaxoyuHch B 5—15 Km 
analy OT COBpeMeHHOH OeperoBolt MMHUM, HM AMuIb TomapuHcKnii nenrp Opin 
CHONOKEH, MO-BHMMOMy, B TipeflewaxX COBpeMeHHOM TeppuTOpHu ocrposa, 
HakO e€fO KOPHH HeJOCTYNHbI Ja HeMocpeycTBeHHoro HaOmMOAeHUA U3-3a 
peKpbITHA UX Oonee MONOALIMH OTVWIOXKeHHAMH XOMMCKOli cBUTHI. Uro xe 
caerca ArnacoscKoro (KpusbOHCKOrO) LeHTpa, TO MOKHO CUNTATb, YTO OH TAK- 
> pachOularasich B HeECKOJbKHX KHJIOMeTpaxX OT OJHOMMeCHHOFO TlocenKa, HO 
-B 3ala{HOM, a B 10rO-BOCTOUHOM HalipaBJIeHHH, T. €. KaK H OObIIMHCTBO eH- 
OB 3alla\Horo NoOepexKbA B HACTOSIee BPeMA HaXOAUTCA TakKe Ha He Mops. 
[logo6uo sToMy BysKaHMYeCKHe WeHTPbI BTOpoli (ba3bl Ob pacnomomKeHbI 
nmoganeky or r. Uexosa, noc. Hopocesopa 4 Mbica JleoHTbeBa, a Ha BOCTOUHOM 
Oepexbe (cya 10 muTepaTypHbIM JaHHbIM) — y r. Makaposga u noc. lacremo. 
Vis paccmorpeuua puc. | BuqHO, YTO BYJKaHWueCKHe LeHTPbI KaxAoll v3 
3 pacnoularauch NpHMepHO Ha O{HOH NpAMOM HHH HM B Maseoreorpadu- 
CKOM OTHOINCHHH TpeAcTaBalH CcoOoH rupmAHAy OCTpoOBOB, JO HeKOTO- 
HM CTeMeHH HalOMMHalollylo PupJAHALI COBPEMeHHbIX OCTPOBHbIX YT. 
Alerporpaduyeckoe u3yyeHHe NOKasbIBaeT, TO TpOsyKTbl usBepxeHUA 
JIKAHOB II€PpBOH (a3bl ABJIAIOTCA MPeCHMYUECTBeEHHO MMpOKCeHOBbIMH H pexe 
TOBOOOMAHKOBBIMH aHe3HTaMH HW JlalluTamu. AHaOrMuHble MpOsyKTbI BTO- 
M (asp OTMMYaoTCA Oomee OCHOBHbIM XapaKkTepOM H MpeACTaBJIeHbl MCKJNOUH- 
MbHO OasabTamu (?). B xuMMYeCKOM OTHOLICHHH HW Te, H Apyrue ABUJIAIOTCA 
MHYHbIMH H3BECTKOBO-ILCJIOUHBIMH NOposaMu, OOHApyKUBaloulyMu Oombuuoe 
OACTBO C HOBCHINHMH BYyJIKaHHYeCKHMH NMopogamu SlnoHuH u oruactu Kam- 
TKH. 

B saxmiovenne cylesyeT OTMETHTD, YTO BPAY JIM Oy eT NpaBUbHO IpH3HaBaTb 
YNOMHHABIUHMUCA BYJIKaHOreHHbIMH TOJIMLAMH, BOSHMKIIMMH B pesyuibTaTe 
ATCJIBHOCTH HW PaspyleHWA pa BYJIKAHHMYeCKUX WeHTPOB HM OTMMUAIOUIMMHCA 
Me€fCTBHe STOO HeMOCTOAHHBIM JIMTOJOrHYeCKHM COCTaBOM H MOILHOCTbIO, 
MOCTOATEJIbHOCTh B cTpaTurpaduyeckom oTHOWweHHH. BysKanoreHHble OT- 
KEHUA TlepBoH dbasbi, MecTamu (IMeOyHuHCKHH palion) NOHOCTbIO 3amellaioulHe 
JIMCKY!0 CBUTY HM cOjepxKalliveca B TOM Ke paloue B BepxXax TaKapaylalcKol 
aTbI (cou c Acila (Acila) sinnaiensis), no-BuquMoMy, NpaBHbHee CUHTAaTb 
HOBPeMeHHO (pallet XOJIMCKOM M TaKapajalickol cBuT. IloqoOno 9ToMy ByJ- 
HOPeHHbIe OTJIOKCHHA BTOPOH casbl, B paloHax CBoero paclipocTpaneHHA M0- 
1 TIOJIHOCTbIO 3aMelalollve TOpObl HeBebCKOH CBHTbI, MOXKHO paccMaTpH- 
fb KaK ByJIKaHOreHHy!0 (aluio Nocwequel. 

CaxasHHCKHH KOMMJIeKCHBIM Tlocrynuso 


Hay4HO-HCCIeOBATeIbCKHA HHCTHTYT 24 XII 1956 
Axajemuu HayK CCCP 


IMTHUPOBAHHAS JIATEPATYPA 


1¢C. H. Anexcefiuunx, HW. H.Ky3uuna, HW. HW. Patuoscxuia, Broan. MOH, 
reon., 29, B. 5 (1954). 2 B. H. Ulusaos, JAH, 112, Ne 4 (1957). 
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Jloxaagn Axagemuu nayk CCCP 
1957. Tom 114, Ne 4 


MHHEPAJIOL HF 


B. ©. BAPABAHOB 
ANO®HJIJIMT W3 YUIEJIbA TAKMAHA B XHUBHHAX 


(ITpedcmaeaeno axademuxom JI. H. Wep6axoeoim 26 X 1956) 
r 

Anodunaut — peqkuit cumuKaT clonctoH crpyxtyppi (*°, *) — qo HemqaB- 
Hero BPeMCHH OTHOCHJICA K WeOIMTaM, TaK Kak IpHOAMSHTeIbHO NOMOBHHA BObI 
B 9TOM MHHepae uMeer WeonuTHDI xapaxtep (*, *). B nacrosmjee Bpems 
anoHsJIMT paccMaTpuBaeTca Kak CcBOeOOpasHbIlt IpHMep MHHepasia, oOs1alaro- 
wero CTpyKTypol, mepexogHoH oT cmoncToH K KapKacHou. Hecmorps Ha HanMune 
psa paOor, MOcBAMeHHbIX WcceqoBanHHAM cTpyKTypbl (*°, *), MopdouormM 
Kpuctamorpadun (7,14), omTuyeckHx cBolicTB (°) u reHesuca (°) anopusuuTa, 
TOCMeHHM OcTaeTCA OHM H3 HaHMeHee H3YYeHHBIX MHHEpaJOB. ; 

AnodusmuT B XWYOMHCKUX TYHApax BuepBble OOHapyxeH B PKUIbHOM ON 
He 9. M. Bonmrtegr B 1933 r. (7). [lo3quee on Oni BcTpedeH Ha TaxTapBymyopp 
(5). EquHWUHBIM XapakTep HaxOJOK anoduNUTa cosa BeyaTsueHHe 06 HCKJO 
YTEIbHOM PeAKOCTH HM HeXapakTePHOCTH STOrO MHHepasa Aa XuOuH. OOuapy 
2KeHHbIe HaMH B 1947 r. B BepxOBbAX yulesbaA TakMaHa Ha 1OrO-BOCTOUHOM CKO 
He JOxcnopa HaTPOJHTO-anOuJJIMTOBbIe KUJIbI CBHJCTEIbCTBYIOT, OHAKO, 
O TOM, 4TO anodunHT B XuOuHax, NO-BHAMMOMY, He Tak pesox. M3yuenne 9THx 
X%KHJI NoKa3asi0, KpOMe Toro, 4YTO MHHepasiorHA UX BecbMa cBoeoOpa3sHa (1), 

Hacrosmaa paOora mpescTaBineT coOoH pesyibTaT MHHeEpasoru4yecKkore 
W3YYeHHA ANOUIIHTA H3 WeOMHTHBIX KH BepxXOBH yulenba [akmana, BbIMOJI- 
HeHHoro Hamu B 1947—49 rr. AnocusNMTO-HaTPOJHTOBbI€ XKHJIbI BEPXOBbs 
ymesba TakmMaHa MpescTaBsAloT CcoOol CepHiO MaJIOMOLLHbIX KJ, 3a/leratoulux 
B MCIKOSCPHHCTHIX SFHPHHOPOrOBOOOMAaHKOBbIX He(eCJIMHOBbIX CHeHNTAX (1). 
DKusibl CJIOXKCHbI, B OCHOBHOM, HaTPOJIMTOM, SrMPHHOM, JaMNpO@uIUTOM HM allo= 
@uuToM. B MeHbIeM KOIMYeCTBe B 2XKHAX HaXOMATCA: apcbBeCOHUT, 
MHKPOKJIHH, allaTHT, 9BKOJIUT, PMIOOPHT, KaJIbUHT, OMA HW KatTallueur. 

AnoduiauT mpescTaBleHh JBYMA Ppa3HOBHAHOCTAMH: 3esIeEHOBaTO->KeJITOM! 
vw Geno. )KesTo-seeHble KPHCTaJJIbI ero, Oomee KPyNHbIe H PaHHHe MO BpeMeHH 
BbIJCICHHA, OObIYHO ACCOLMMPYIOT C MEJIKHMH, BOAAHOMpPOspauHbIMM KpHcTas> 
JMKaMH HaTpOJIMTa, HrOMbYaTbIM STHPHHOM, BOJIOKHHCTHIM JaMMpo@usuTOM 
M TlaCTHHuaTbIM KaTanwevtomM. Bespili aout B HalwHx xKuNIAaXx Oonee pace 
mpoctpaHen. Ou oOpasyer KopKu, MOIHOCTbIO JO 20 cM, NOKpbIBalouyHe Kpyt 
HbIe BbINeCHHA HATPOMMTA, STHPHHa MU JaMMpomuUTa. Takve chomHbIe KOP 
KOBHHbIC BbIAeCHHA aNOUMNMTa COCTOAT H3 Me/IKHX KpHCTaJIJIMKOB pasa 
pom 2—3 MM, peqko Jocruras 0,5 cM B MomepeuHuKke. Cpequ arperata Kpuctadl 
JOB allo@WJIMTa MOXHO BCTPeTHTb HMAMOMOPdHbIe BHILeETeCHHA MU KpOKJIMH@| 
SBKOJIMTa, allaTHTa, MeJIKOKpucTaMyeckoro (vrooputa. | 

lisyyenue anopusiuta noKasaio, YTO OGe ero pasHoBHAHOcTH, Sead M 3e 
JeHad, UpPeACTaBJeHbl KPHCTaaMH B C/IOXKCHHM KOTOPbIX NPHHUMalwT yyacTHe 
rpaHu Tpex Mpoctbix Pop (111), (010) u (001). Oquako crenenb pasBuTuA 9THX 
(bopM He OfMHaKOBa: OHA 3aBMCHT OT ycNOBHi OOpasoBaHuli anodunauta. — 

Kpuctasibl 2KesITO-3eeHOrO aloduuTa o6saqaror ]MMMpaMuyaJbHbIM 
OOJIMKOM, OOYCOBJICHHIM CHJIbHBIM pasBHTHeM rpanei (111). Tpanu NpH3M 
(010) y sroro Tuna KpvicTanm0B MMeIoT NOAYHHEHHOe 3HayeHHe HAH OTCYTCTBY!OT 
a OasonnHakony (001) eqBa Hameuaertca (puc. 1, 6, 8). 
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Kpucrambl Oenoro anoduaiuta uMewr o6nHK, MIpHOMKaloulMlicA K H30- 
eTpueckomy. Ox cosjqaercd MOUTH OAMHaKOBLIM pa3sBUTHeM rpaneu (001), 
[11) u (010) (puc. 1, 0), unm Bo BcaKoM cay4ae, Gomee CHIbHBIM pasBuTHeM rpa- 
ei Oasonunakonsa (001) (puc. 1, 2, e), Yem 9TO UMenO MeCTO*y 2KeJITO-3e1eHOrO 
nou suta. 

Hakouell, B OCbIIIAX Ha CKJIOHE lOxcnopa, B ymenbe axmana, Hamu Haiijenni 
OOMKH KPYNHBIX KpHCTaIOB MUKpOKIMHAa, KOTOpHIi 10 TpellwHKaM 3aMe- 
[aeTCsH anNOPWIAMTOM, HMetONIMM TaOmuTYaTbIi OOnuK (puc. 1, 9, 3). 

Anoduiut, oOnapyxenubrit 9. M. Bonmregyr B )Kumbuoit tomuue (?), HMes 
JOPMY KpHcTamoB, Hs0OpaxKenHyro Ha puc. 1,a. Kak Buyuo, juin Hero Xapak- 
epHO paBHOMepHoe pasBuTue rpanelt (111) u (010) u orcyrcrsne rpaneii Ga30nu- 
akoryja (001). Tlomemenne cdopmnt 


PHcTa0B sToro anoduanuta B 
MH PA Cc 2%KeNTO-3eeHbIM arlo- 
MIIHTOM U3 yuletba Taxmauna, 
O-BHJMMOMy, [paBHAbHOo, Tak 
aK 2. M. Bouwreyr yxKaspipaer, 
TO OH TakxKe MMe %KeITO-3eNe- 
a 6 6 


yio oKpacky HM Haxojusca B Tyc- 
OTaX B poroBolt OOMaHKe BMecTe 
Apy3aMuW KPHCTaJHKOB HaTpo- 
WiTa U SrHpHva, T. e. B ycJlo- 


= 
WAX,  AHAJOTHYHBIX yCMOBUAM [7 Gy 
OpasoBaHHa Halllero »*KeTo-3ene- | 
oro anopusiuta. 
Kak yKe yKa3bIBaJiocb BBIILe, 
eNITO-3eCJICHLIH anodunsHT mpeyx- \ 
2 d e 


TaBAeT COOOK Ooee “—paHHto10 
eHepalluio 9TOTO MMHepasa, 4TO 


c@ KacaeTca «TaOMHTYATOrOy allo- 
WJINHTa, 3aMelllaroulero MHKpo- 
JIMH, TO MOXKHO Tpeiomaratp, 
TO 3TO — HaHOonee NOSIHAA 10 
Me 3 


PpeMeHH BbIJeeCHHA Tenepauyn, 


aK KaK MUKPOKIHH, 3aKJIOUeH- 

° uc. 1. QBomonuHa PopMbl KpHcTam0B XHOHHCKO- 
BI cpeAu Ges0ro, “HSOMETPHUCC- to anopuIuTa B 3aBHCHMOCTH OT BpeMeHH (reHepa= 
oro» allouuIHTa, CeqOB 3aMe- yuit) BEIqeneHua: a — HavOouee paHHul, 6—nau- 
leHua He HeceT. B cBa3H c 3THM 6osee no3sqHuit 
CJIb3H He 3AMeETHTb OllpejesIeHHOu 
30JIIOILMH OONHKA KPHCTaNOB XMOMHCKOrO anodpusutTa oT Oomee paHHero «qu - 
UpamMujasbuoro» (puc. 1, a), Yepe3 WWHpOKO pactpocTpaHeHHbIli B HalHX KH- 
aX «H30MeTpHyecKHH», (pvc. 1, 0) K HaMOonee mo3qHemy — «TaOMHTYaTOMy» 
uc. 1, 3). Ota SBONIOWMA B Mpowecce CMeHbI reHepaluu allopusuTa BbIpa- 
aeTCA B MOCTeMeHHOM BO3paCTaHHH poJM rpaHeH Oa3somuHakonya (001), a B 
peyeuax OMHOM reHepalHv B TMoceqOBaTeIbHOM YMCHbILeHHH pasMepos rpanelt 
Du3MBI (010). 

Iecrb KpHcTas0B HavOouee pactipoctpaHeHHoro «H30MeTpHyeCKOro» allo- 
AIMTAa ObIIM H3MepeHbl HaMH Ha TroHHometpe Toupyquimuyra. PesyabTatbl 
3MepeHHA TipHBesenb! B TaOn. 1. 

Jina KpMcTa0B anoduismuta, OcoOeHHO WIA erO WKeNTO-3eNeHOH pa3Ho- 
{MHOCTH, XapaKTepHbl ABOMHHUKH. OHM MpeycTraBasior coOoH cpacTaHua JByx 
1IMBUyYyMOB TaKHM OOpa3som, To rpaHH (111) oKasbiBatorca mNapau- 
JIbHBIMH, a (O01) OOutuMH Aa OOOMX CHaraeMbIX ABOHHUKa. Tako BOHHUK 
;00paxkeH Ha puc. 2. 

IIlupoko pactipoctpaHenublit Oenbii anopumuT, KpOMe KOPKOBHMHBIX ar- 
raTOB, BCTpevaeTcA TakiKe B BUJe OTACJIbHbIX MeKUX (0,5—1,0 MM) KpucTan- 
{KOB, HapOctlMX Ha HrOJOUKM 9rupHHa u samupoduanura. Usyyenve xapak- 
pa TaKMX cCpacTaHul anousuTa c JaMMpodAJIIMTOM MW SrHpHHOM, BbITIOJIHeH- 
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HOe FOHHOMeTPHYeCKUM ITyYTeM, MWOKa3aJlO, uTO CpacTaHHA 3TH HOCHT XapakTe 


He3aKOHOMepHbIi, c1yuaHHbli. 
4S Ta6Onuna 1 
‘\ 


S (o) e Tlo (#*) O39 

5 ‘s e 

= 3 5 2 
g 8 mpeyz. 3Hau. cpeyH. mpeq. 3Haq, cpeaH. @ fe) Sa 
O04 © — — 0°00’ ~ 0°00’ —_— 0°00" 100, 
O10 | a | +1°29’—1°41’ 0°00’ | 91°48’—88°29’| 90°21’ 0°00’ 90°00 100 


441} p |.45°50’—44°15" | 44°58” | 641°27'—-59°22" | GOTh, 45°00’ 60°32’ 100. 


Besbili anousuT uMeeT BecbMa COBeplieHHY10 cHaliwocTb Mo (001). Y seme 
HOBaTOrO aodpusuTa 2Ta CMaiHOcTh BbIPAKeHa HECKOMbKO Xyxe. Bmeck He 
TIWIOCKOCTAX CNalHOcTH MepsamMyTpOBbI, Ha TrpaHAX KPHCTaJJIOB — OT CTeK 
JIMHHOFO JO MaToBoro. TBepfocTb, ompeseeHHad Ha rpanax (001) anopuanuTe 
¢ TOMOMlbIO MUKpoTBepyomerpa IIMT-3, y 3enenoro 350 KI/mM?, y Oemor¢ 


} 


Pue. 2. SapucopKa JBOHHHKa anodussuTa ; 


390 KI’/MM?, 4TO B EQMHHWaX WiKabI Mooca, COOTBeETCTBEHHO, paBHsetca 4,7--0, 1, 
4,9+0,1.Yqenbupm Bec Oeoro anopuinuTa onpeyeieH MMKHOMeTpHdeCKHM 


metoywom. IIpu naBecke B 0,9968 on oKasascn paBHbim Dj, = 2,329 + 0,001. 

AnodusiuT onTHyecKu TWosowuTemeH, ofHoocen. Munorga, B cxoyamemca 
cBeTe, B CCUCHHAX, N€PNCHAUKYJAPHBIX ONTHYeCKOM OCH, HaOmIOMaeTCA pacxom- 
qeHve Kpecta Ha He rumepOoubl c yrIOM MEX Ly NOCIeHMMH B HECKOJIbKO rpaply- 
cos. B fapasienbHoM cBeTe, B CKpelCHHbIX HUKOJIAX, 3e-pHa anodusNuTAa UMeIOT 
AHOMAJIbHYy10 Oypylo UHTepdepeHUMOHHYIO OKPaCKy HM CEKTOPHabHoe CTpoeHHe, 
O6a STH cBOlicTBa, BMeCTe C BeCbMa COBEpweHHOK cnalinocrbro no (001), apaae 
IOTCA XapPaKTEPHbIMH JMarHOCTHUeCCKHMH IIpH3HakaMH amodumuauta. 

TlokasaTemu mpewoMmenua Oenoro anodusnura, onpesqenennbie umMMepcHe 
OHHBIM tyTem: Ne = 1,537 + 0,001, N, = 1,535; N, —N, = 0,002. F 

XUMMYeCKHK aHaJIH3 XeITO-3eNeHOrO anomusAuTa BEINOMHeH M. VW. Bomko- 
BoH B slaOoparopuH KoapcKkoro d@unuana AH CCCP. Pesyptaret anamnsa 
Opin B 1950 r. 1100e3sHO Mepegaubl Ham M, C. Acbanacbespim (Ta6a. 2). 

Pacuer aHaJiv3a WOKaSbIBaeT XOPOIIYIO CXORMMOCTh MOJIEKYJIAPHBbIX KO- 
AMYCCTB OCHOBHBIX KOMMOHEHTOB aMlodUJITa, KPOMe BOLI, KOTOpas, TO-BMe 
AMMOMY, YaCTHYHO NoTepAHa B Xofe ananusa. Ucxoqa us WanHbix Ta6m. 2, com 
CTAB 2KENTO-SeNEHOFO aNOPUAMTa MOXeT ObITb BLIPAXKeH CMeLYIOMLUM OOpasoM: 


98,94 {KF - Cag [SigOz0]2-8HzO} -0,61Ca (Mg: Mn) [SigQ¢]-0,45NaFe [Si,Og]. 


Ilo Hauieli mpocbOe onpegenenue propa B Genom anodusaure Opinio TIpOu3- 
Beyeno HM. JY. Bopneman-Crappiakesuy B Llentpanpuoli xumuyeckolt ja6opa- 
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pun METH AH CCCP. Ero 6niio uaiizeno, uro Genbtit aNOWuJIHT coepxHT 
92% ropa. 

CnekTpabubii aHanu3s Genoro anodusmnuta mponspefzen H, H. Komecuu- 
BEIM B JaOopaTopuH KoupeKoro dunnasa AH CCCP. KpoMe ycraHopseHHblx 
AMHYECKHM AHaJIH3OM 3JIEMeHTOB, B anOduJWHTe OblH OOHapy2KeHBI cueybl 
sPHIIHA, Tawa, HTTpHA, Oapua, a TakxKe JHHHU 


= Ta6munma 2 
We cpeyHeH APKOCTH CTPOHIHA, 

B mpouecce BbIBeTpHBaHHa Ha KpHcTamiax anoduu- Bec. % 
uta OOpasyetca Oead 3emsucTan KopouKa, cocTonman SiO 52.86 
3 CMECH Ollala H KaJIbIMTa, Ora KOpOuKa CBeTHTCA B TiO, 0745 
IbTpapHONeTOBLIX JlyYaX 3eJIEHOBATHIM CBeTOM, OGHa- Os 0,76 
YXKHBAA OTUETIMBOE MocuecBeyeHnHe. FesO3 0,19 

SakaHunBan onucaHue anopusIHTa, ceqyerT CKa3aTb, ne Rey 
TO MO CBOeCMY TeHeEsHcy allo:UJIMHTO-HAaTPOJIHTOBbIe KH- MEO 0/04 
pI yilemba PakmMana mpeycTaBsaior coOol oOpa30Bnanna Na,O 0,15 
OHKPeClMOHHO-MeTacoMaTHyeckHe. OHH BOSHHKAIOCT B pe- KO 4,89 
yIbTaTe riyOoKoroO H3MeHeHHA MeIKO3epHUCTEIX 9TH- o it ete 
HHO-POrOBOOOMAHKOBBIX He@eNHHOBbIX CHeHHTOB Toy HO- 0727 
SHCTBHEM TOCTMarMaTHuecKux pacTBopos. IIpu stom _ 
ACTb MHHepaJIOB BMeMLalOlHX NOpoy (alaTuT, SBKOMHT, CymMa. . . 97,90 
“MPHH, apBeCOHHT, MHKPOKJIMH) NMepeorkKsabiBaeTca Me eG 0.74 
TpeljMHax — %KWJax, NpHoOperad UAMOMOpduble oyep- H,O 0,27 


AHHA, JIVUUYIO OKPHCTAJIIM30BAHHOCTb H JIHIUb He3Ha- 
ATCJIbDHO Me€HAA COCTaB (HallpHMep, IBAMaNHT—> 3BKO- 
ut). [pyrue MuHepanbl BMelalomseli NOpOAbI No_Bepra- Cymma. . . 96,89 
TCH B TO K€ BPeEMA PIyOOKOMYy XHMHYECKOMY H3MeHEHHIO. 

aK, HallpuMep, 3a cueT HeteHHa OOpa3syIOTCA NOCMeEAOBATEMbHO COMAaUT, KaH- 
pUHUT, HaTpomuT. IlocnequuH BONH3H XK SHeEPrHyHO 3aMelllaeTcA MUKPO- 
mMHOM ('), Takxxe rayOokO H3MeHAIOTCA cibeH, JenuyOMeaH, PHHKOJUT — 
oBpyoppuT. Tlocnequuii, Kak H3BeCTHO, Ip mpomeccaX BbIBeTPHBaHHA pe- 
DalllaeTCH B 3EMJIMCTYIO Maccy, OOorallleHHy!O peKYMH 3eMJIAMH H NOW YGABULY!0 
siuTepatype HasBaHue ByJIbABpuTa. OOpasoBanne anopusHTa TakxKe CBA3a- 
9 C H3MCHEHHEM PHHKOJUT-JIOBYOppuTa. OAHako 3TO H3MeHeHHe TpOWCXOAuT 
YCNOBHAX THAPOTepMaJIbHOTO pexKHMa TOA AeHcTBHeM YIJICKHCJIbIX PaCTBO- 
oB. 


JlenvurpaycKuli rocyfapcTBeHHbIi yHHBepcuTeT ee 
um. A. A. )KaaHoBa 


UAMTMUPOBAHHAA JIATEPATYPA 


1B. ©. Bapa6éauos, JAH, 107, Ne 5 (1956). 295.M.BouAwte gt, Tp. Cos. 
)H3yu. eager cep. Kompexk., 2, B. 3 (1938). B.A. D parr, Crpyxtypa ee 
B, OCHOBHbIe HJleH reoxuMuy, B. 3, JI., 1937. 4B.W.BepuagacKwu i, C. M.Kyp6a 
) B, SEMHBbIC CHIHKATHI, aIIOMOCHIMKaTbI H UX aHanoru, M. —JI., 1937. A ey at ie o 
a, Apobusnnut, Munepanpt Xu6. u JIospos. TyHgzp., U3. AH CCCP, J987. ae é ag rs 
2H K O, Exerogu. m0 reouw. H MHHepan. Poccun,10, B. 7—8 (1908). 7 M. H. Ulka apa, a 
eCOIOSH. MHHepa. o6mt., 77, Ne 4 (1948). SG IDIOeal ter, Neues Jahrb. f. Min., a : 
Pal., Stuttgart, 1890. OY Wo (Gol! GhS layin Clap Kristallographische Winkeltabe e 
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. Jlonnagn Anagemunu nayk CCCP 
1957. Tom 114, Ne 4 


MHHEPAJOFH, 


K. ®. KY3HEUOB 


TFEOKPOHMT B PYJAX EKATEPHHO-BJIAPOJATCKOLO 
MECTOPOKAEHHA 


(ITpedcmaeaeno axademuxom J. H. Wlep6axoeoim 13 XII 1956) 


B 1954—55 rr. upu usyyenuu py Exatepuuo-Bamarogarckoro nosMMetads 
mauyeckoro MecropoxyeHua B BocrouHom SaOaiikambe HaMuM ObIIO ycTaHOBJeH 
IUHMpOKoe pacipocTrpaHeHue HOBOrO MHHepasa, KOTOPbIM NO CBOMM \MarHocT 
YeCKHM CBOHCTBaM B IOJIMPpOBAaHHbIX WIHdaxX OU€Hb ONH3OK K HEKOTOPbIM CYyJIb 
cboapceHuTaM CBHHWa, HO CyMleCTBeEHHO OTM4YaeTCA OT HHX B XMAMHYECKOM O 
HOICHHH. 

ExatepHuo-bmarogatckoe MecTopoxyeHve TpeycTaBleHo cepHeli mMeTaco 
MaTu4eCKUX TpyOooOpasHbIxX Tel, 3aerajouluX B OKBaplOBaHHbIX MW JOJOMMTH 
3MpOBaHHbIX H38BeCTHAKaX. PyfHble Tea COXKEHbI CIVIOWHbIMH CyJIbCpHHBIMI 
pyamu, @opMupoBaHHe KOTOPHIX MpOTeKaJO B WeCTb NOCMeAOBATeMbHbIX CTA 
Mi: KBaplleBO-NMpuToBylo, caylepHTOBy!0, raJIeHHTOBy!0, KBaplleBO-apceHo 
IIMpHTOBY!0, TEOKPOHHTOBO-raJIeHHTOBy!O HW KBaplWeBO-OJIOMHTOBO-CyIbpoaHkTH 
MOHHTOBy!IO. OcHOBHad Macca py ClO*KeHa MMPHTOM, apceHOMHpHTom, cda 
JI@pHTOM, rasIeHHTOM, KBapleM HM JOJIOMMTOM. B MeHbUIMX KOJIMYeCTBAX B HE 
IIpHcyTcTBy!loT OyJlaHxKepHT, TeTpasIpHT, CTaHHHH, NMPpoOTHH, Xa/bKONMpH 
Mu Oapnt. 

OnvcbiBaeMbI MHHepadl ABJIAeTCH OJHHM M3 TylaBHbIX B NM€pBHUHbIX pyfa 
mMecTropoxkyeHui. Ilo creeHH paclpocrpaHeHHOCTH OH yCTyMaeT JMUIb NMpHTY 
ccdbaslepuTy HW raJieHHTy, IpW4YeM KOJIMYeECTBO ero pe3KO BOSpacTaeT B HHKH 
WaCTAX PYAHbIX Te, Pe OTHOWeHHe STOO MMHepasa K raJleHHTy HepefKO 
cranaser 4:;.2.m axe 1:1. 

H3yyeHHbld HAaMH MHHepasl XapakTepHsyeTcA CuIeEXyIOULMMH JMarHocTHuyed: 
KHMM CBOHCTBaMH: IBeT MaKPOCKOIMYeCKH CBHHIOBO-cepbili, 6lecK MeTAaJLJIE 
yecKHH, wepTa TeMHO-cepand JO YepHOH, TBepyocTb 2—2,5, yyenbHBI BE 
6,4. Kpuctanmm3yetca B BHC KPYNHbIX TaONHTYAaTHIX BbI,eIeHHH nu 
O6pasyeT CNJIOWHbIe SepHHCTHIe arperarbl. 

Tloq MHKpOCKONOM B OTpa?xKeHHOM cBeTe MHMHepadl uMeeT GeubIi UBeT, 
HEXKHbIM 3@JICHOBATbIM OTTeCHKOM. OtTpaxkaTesIbHad cmoco6uHocth 37—38! 
(WIA 2KeJITHIX sTyUeH), CHJIbHO AHMSOTPONHbIM, OOaaeT CHJIbHbIM JByOTpa cE 
HHe€M, 3aMeTHBIM B BOsfyxe. BuyTpenHne pedpieKCbl, MO-BHAMMOMy, OTCyTCE 
By!OT (ake B MOpouike c uMMepcuen). B cKpelleHHbIX HHKOJAX B MHHeEp i 
OTYeCTIIMBO BbIPaxKeHbl MPePbIBMCTbIe NOJMCHHTeTHYeCKHE JBOMHUKU, OpHeHTh 
POBaHHble NO He3HaYHTeJIbHBIM YIJIOM K YVIHHEHHOM CTOpoHe Ta6nHueK. 

CneqyeT OTMeTHTb, 4TO TIpH MuHeparpacbuyecKoM M3y4yeHHu MmuHepall 
WMarHocTupyetcaA BecbMa TpygHO. Ilo copokymHocTH nepeyHcyieHHbIx  BbILI 
KpucTasmorpaduyecKuX MH ONTHYeCKHX CBOHCTB OH MOUTH He OTMMUAeTCA C 
vopyanuta Pb,,As;So4(?) u rutepManuta Pb, ,As,Sj9, 3a KOTOpble WerKO MOzKEl| 
ObITh IPHHAT B NOJMPOBAHHbIX WiMax. Kpome Toro mo HanHuuIo HOsIHCH 
TeETHYCCKMX JBOHHHKOB HM (hOpMe BbIJeJeHHH OH CXOJeH C JOBOJIbHO pacnpes, 
CTpaHeHHbIM B HEPYMHCKUX Pyax OypHoHUTOM. OT nocseqHero ero ornmyael 
JMUIb Ooulee HUSKHH pede) (HwKe, YeEM y TasIeHHTa) H BeCbMa CHIbHOe 1By 
oTpaxkeHue, 3aMeTHOe y OypHOHUTa JMUIb C uMMepcHei (?). Bonee veri) 
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SYYeHHbI HaMH MHHepadl OTIHMYaeTCA OT NOCTOAHHO IIPHCyTCTBylollero B 
ryqax Exatepuno-BaarogatcKoro mectopox enna OyaHxKeputa. B cpoctKax 


NOCJI€ HUM eo BbIJeJ ACT NOMMCHHTeTHYeCKaA CABOHHHKOBaHHOCTD, Oowee Onez- 


bili 3€/ICHOBATHIM OTTCHOK, HeCKOJIbKO MOBBILUeHHaT OTpaxwaTebHad cioco6- 
OCTb H H30MeTpH4ecKad cbopma Bbigenenuil, 


Hye MPHBOAATCA Pe3yJbTAaTbl PeHTreHO-CTpyKTypHOoro HCCJIEJOBAHHA Tpex 


OpasloB ONucbIBaeMoro MuHepana (Tau. iN) 


TO un w mane | 


OrTanowHble WaHHble XapKypta Hccdieqopannuiit MHHepaut 
! 
TeOKPOHHT rutTepMaHHuT 1 v3 3 
da A I; da, A I; IN q, a A Tq, day A I; 
ee ee 
“a — -- 4,80 0,5 _ — = = a ae 
— — 4,4 0,5 _ _ — = = ea 
_ — Ud 0,5 — =< = as = ee 
- = es is = <= =_— 3,89, 3 
— — _— _— 3,71 6 3,75 1 3,71} 4 
3,69 0,5 3,68 0,5 _ — 3,61 6 —! — 
13,50 1,0 3,52 els 3,55 il 3,50 7 3,52 a 
| 3,37 1,0 3,36 Lt) 3,36 ral — _— 3,38 5 
jen pow = = 3,24 7 3,26 7 3,29 4 
3,19 1,0 3,18 3,0 3,48 7 3,17 8 3,45 6 
68,04 1,0 3,04 1,0 3,05 5 3,04 8 3,05 5 
0,5 — — 2,96 5 2,96 2 2,97 3 
: 2,88 1,0 2,88 1,0 2,89 3 2,88 9 2,89 U 
2,79 0,5 2,78 0,5 —_— — 2,79 4 — —_ 
| 2,71 0,5 2,70 0,5 - _— 2,15 4 — — 
_ _ EN f 0,2 = — = = aa a, 
—_ — — — 2,49 4 2,46 2 2,46 3 
— _— PABST 0,2 — _ oo = = er, 
2,23 0,5 2523 2,0 2,25 10 2,23 10 2,24 10 
2415 2,0 Pap | 1,0 2,10 4 Die) 3 2,12 4 
2,09 0,5 — _— 2,07 5 2,08 3 — == 
2,04 0,5 2,02 0,5 — — 2,03 2 2,02 3 
1,945 1,0 1,93 1,0 1,958 7 1,940 9 1,946 7 
— — 1,87 = 052 — oa — _ — a 
1,830 3,0 1,82 PAI) 1,838 8 1,830 10 4,830 8 
1,765 2,0 1775 1,0 1,775 7 AOU 9 1,774 i 
1,730 0,3 Nap 0,3 1,734 1 1,723 4 1,731 5 
- _ 1,68 0,3 _ — 1,686 2 _ — 
— _ 1,60 0,2 _ — — — _ — 
— _ 4,585 0,2 1,599 1 4,592 3 = at 
1,480 0,2 1,482 0,2 1,477 1 1,487 2 — = 
= = 1,460 0,3 _— -- 1,467 3 = = 
1,450 0,2 — — 1,458 1 1,449 3 _ = 
— _ 1,435 0,3 — _— 1,426 1 — = 
1,410 0, — _ 1,409 3 = — — = 
— — 1,395 0,3 1,396 1 _ — —_ == 
= —_— — _ 1,367 2 _ _ _ = 
_— — OO 0,3 - _ = — _ — 
= _— 47335 0,3 1,334 4 — _— _— — 
1,325 0,2 1,318 0,3 _ 1,328 3 — _ 
isg A be = 1,305 5 — — — = 
1,299 0,3 1,292 0,3 _— _— 1,297 5 1,299 6 
4,255 0,2 1,266 OF) 1,264 3 1,261 3 _ o= 
— 7 — 1,248 0,3 — =— 1,247 3 — _ 
=5y — deo, 0,3 — = = = a — 
= — 1,207 0,3 1,207 3 1,208 3 — — 
i _— 1,182 0,3 — _ — — = = 
s Lie a3 coe 1,176 3 Leslee 6 1,170 ® 
|, 162 0,3 1,160 0,3 _— — 1,164 6 — ae 
id 0,2 1,115 0,2 1,116 1 1,116 4 — os 


Tipumedaunue. Ananu3bI BEINOMHEHbI B PeHTTeHOMeTPHY4ecKOH sma6opatopnHu Muctutyta reonoruu 
IbIX MeCTOPOXKAeHu, NeTporpauu, MHHepanorHu H reoxumuH AH CCCP. J, u Jz — HHTeHCHBHOCTD UHH, 
jeeHHad, cOOTBeTCTBeHHO, HO 10- Hw 5-6anbHOH wikase; d; H dz— MeKMOCKOCTHbIe PaccToaHHs; 


= 57,9; d = 0,6. 


CpaBHeHve peHTreHorpaMM HCCJIeqOBaHHOrO MuHepasia c JaHHbIMH Xap- 
Ta WOKAa3bIBaeT, 4TO OM2Ke BCeErO OHH COOTBETCTBYIOT PCHTTeHOrpaMMaM 
KpOHHTa u ruTepManuta. IIpuuem, Kak BHAHO u3 Tab. 1, NO 4UCJYy MHTep- 
CHIMOHHbIX JIMHHH MW UX TosO*wKeHHIO MHHepan Exatepuuo-BmarogatcKoro 
TOPOMKeHHA CKOpee OTBEYAeT TEOKPOHHTY, YeM TruTepMaHnuTy. Ilo”TBepx- 
YeM STOFO ABJIAIOTCA UH MPHBeJeHHbIe HUE JAHHbIe CMEKTPaJIbHbIX HW XHMHYe- 


X daHaJIH3OB. 
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CnexTpockomuyecKoe HccleqOBaHve MMHepasia NoOKasaio, ITO OCHOBHBIMY| 
KOMIOHCHTAMH efO ABJAIOTCA CBUHEL, CypbMa HM MbllubaAK. B Bue NpuMecen B 
Hem NocTosHHO Wpucyrersywr Ag 0,4—1,5% TI 0,03—0,5% , Sn 0,01—0,3%| 
‘nw Cu 0,001—0,5%-\ : 
Pe3ybTaTbl KOJIMYECTBEHHBIX: XHMMUCCKUX AaHaJIH30B MMHEpadia, BbIIOuIHeH- 
npix M. M. KoucrauTHHoBbiM, MpvBeyenbl B TaOm. 2; TaM %Ke JA CpaBHeHUA 
IIPUBEJeHbI XUMHYECKHE AHAJIHSbI TEOKPOHHTAa U3 pAa 3apyOerKHbIX MeCTOPOR- 
jenni, no qannem x. JI. Jana (3) wu P. [yraaca (°). ; | 
Takum 06pa3om, MO COBOKYIHOCTH MepeyHCJICHHBIX BbILe CBOHCTB, yYCTaHOB 
JICHHBIX B pe3yJIbTAaTe PeCHTTeHO-CTpYKTYPHOrO, CleKTPOCKOMHYeCKOrO H XHMHq 
yecKoro HCCAeqOBaHHA, pacCMaTpMBaeMbIli HaMH MHHepaJl MOMKeT OBITh OTHES 
ceH K 4MCIyY CybPoaHTUMo- 

Taye hae HoapceHuToB cBHHia. [lo 
Teoxpouut cBoeH CTpyKType WH XHMH- 


Munepas Exate- 


pano-Brarena aap ee E E ueCKOMy COCTaBY OH OTBet 
cKoro MecTopoxKe-| z g B48 yaeT TeOKPOHHTy, 9SMIMpHs 
in a Fant te § | =,  uveckaa copmyaa Koroporg 
, |. |e 2] & | 82 no Dox. TL. Tony () umee 
Ee 5 cop Buy: Pbs(Sb, As).Sg. 

P. Jlyrmac cuutaet, 4? 
Pb 73,61 | 74,30 | 70,02 | 68,97] 67,52) 69,62 TeCOKPOHUT ABIAeTCA NPOMe+ 
ef ho | ig | pm] e208) 8 ycyroumim seviom nsomopdl 

S 15508 | 43:24 | 47,57] 17,20) 17,45] 17.26 Horo pala, Ccoqep2xKallyM 
ae ne es =| =) 24 2 ‘@ As B pasnwenpix coomm™ 
en ee ee aes = a =) xen H ax: IIo MHEHHIO STOrG 
Fe 0,018 | 0,028 = = = —  aBTOpa KpaliHHM MbIIIIbaKO4 
; BHCTbIM YWICHOM psxja, 04 
Cymmal 100,348 | 100,408 | 99.8% | 90,86 | 100,41 | 100,00 BHAMMOMy, SABJIAeTCA nop 


Iipumeuauue. Onpenenenue Ag, Tl u Cu sBpimomHeHo AanUrT, KpavHun CyPbMata 
cneKTpockonuyeckH H. B. JiusyHoBbim. “GJIEH STOTO Pa, O CYUIeCc 


BOBaHHH KOTOPOrO MO XKHG 
npegqnouaraTb, B HacTosllee BpeMaA elle He ycTaHOBseH. Ha ocHOBaHHM aHat 
uiu3a reokpouuta u3 Jlapx-Cutu (cm. ta6m. 2), P. Jlyrmac (®) npeaznaraet 
caeqyrollyio PopMywy reokponuta: 27 PbS-6(Sb, As),Ss. 

M3 Tra61. 2 MOxKHO BUeTb, YTO reoKpoHHT ExkatTepvHo-BaarogatcKoro Me 
CTOPOXNEHHA 10 COMePp2KAaHHlO CYPbMbI NOYTH COOTBETCTBYET TEOKPOHUTY H3 Tbe. 
Tpa-Canta u Cana, Tora Kak MO Cojlep2KaHHIo MBILIbAKa OH OuMDKe K reoKpa 
HuTy 43 Ilapx-Curu. Hexoropoe orKmoHeHHe B COJep%KaHHH OCHOBHEIX KOMMO 
HEHTOB, BbIPasMBIeeCA B MOBbILIEHHOM CojepxaHHH Pb uw NOHWKeEHHOM cosep 
*%KaHuW S, BEpOATHO, MOKHO OOLACHHTh MOCTOAHHBIM MIPHCyTCTBHeEM B BbIeNe| 
HHAX PeEOKPOHHTa MeIbYahHWIMX Mpoceyek TaJIeHHTa, aTaKXKe JOBOMbHO 3HAauH) 
TEJIbHbIM COJePp2KaHHEM SJIEMEHTOB-IIpUMecel, CYMMaPpHOe KOJHYeCTBO KOTOPbIA 
o6bi4HO cocraBssaer or 0,2 yo 1,73%. : 

B pydax Exatepuno-BuaroqatcKoro MecropoxkqeHuA Hameyaetca Be pas 
HOBHAHOCTH PEOKPOHUTA, COOTBETCTBYIOUIME JBYM 3aKJIKOUMTEJIbHBIM CTaHaAM MHI 
HepalooOpasoBaHuA: TreOKPOHATOBO-raJIeHHTOBOlt UW KBapIleBO-OMOMHTOBO 
Cys b(:bOAaHTHMOHUTOBOH. 

Bojlee paHHHit reOKpOHHT OObINHO BCTpeyaeTca B TeECHOM CpacTaHuM c rade 
HHTOM (puc. 1). On mpeycraBneH Ta6nHTYAaTHIMM KpHcTaaMu pasMepom jit 
3,0—5,0 MM, HM 2%Ke OOpasyeT CKOMVJICHHA 3ePHHCTHIX YaCTHIL B accolMalMH ¢ 
raJICHHTOM, TeTPpadpHTOM, KBaplleM HW MHPUTOM. CoBMecTHO C raJIGHHTOM OH 060) 
coOJIneTcA B pyfaX B Buje THe3q, OTAEMbHBIX yUACTKOB UH MONOC, pasmep KOTC 
PIX H3MepAeTCA eCATKAMM CaHTHMETPOB HM MeTpaMH, WJM 2Ke ClaraeT MOHOMHI 
HePaJIbHBIe NPORKHMKH MOULHOCTbIO OT 0,5 MM Ho 3,0—5,0 cm, cekymne Bce 60 
yee PaHHHe MMHepabHble accomMalyn. 4 

TlosqHuli TreOKPpOHMT, KaK NpaBuo, accouMupyer c 6ynaHKepuTom, rai 
HHTOM, AOJIOMHTOM HM OapHToM. OH npescTaBseH MeKUMM TaOnMUKaMH HW TW 
HBIM arperaTOM HEMPaBMJIbHbIX 3epeH, KOTOPble OObIMHO KOHUeHTPHpyioTcd 
882 


Puce. 1. Teoxponur (c nojwHcHHTeTHyecKHMH 

J{BOHHHKAaMH) B cpocTKe c raseHHTom. B_ reo- 

KPOHHTe—mrIpoceykH raseHutTa. HuKowH yacTHy- 
HO CKpellleHbl. 85 


Puc. 2. KaeMka MeJIKO3epHHCTOrO TeOKPOHHTAa 

(cepbili) BOKpyr O6s10MKa) raneHuTa (cBeTIIbIM). 

B xpapue (TeMHbIIi) MemKHe TAOMHYKH TeOKPO- 
Huta. Huxouu uactH4yHo cKpeusenbl. 85 X 
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SMOMUTe WH B WHTePCTHUMAX IlecTOBaTorO KBapila. Ira pa3sHOBUHOCTb 
OKPOHHTA HeEpeAKO MeTaCOMaTHYeCKN PasBHBaeTcA TO Ooslee paHHUM MuHepa- 
aM, OOpasyH#, B YaCTHOCTH, MceBAOMOPUsbI M0 HFOMbYATHIM KPHCTaIaM OynaH- 
€pta H MeTaCOMaTHYeCKHe KaeCMKH BOKPyr OOMOMKOB ravieHHTa Gosee paHHux 
‘aqui MUHepasmusaunu (puc. 2). 

Kak H3BeCTHO, TeOKPOHHT cuHTaICA UupesBbualino peqKuM muHepasom 
sHHIla HM ObII HalieH JIMUIb B paAqe 3apyOexKHbIX MecropoxJeHHi B Napare- 
esHice ¢ OapuTOM, KBaplieM, d.OOpHToM, NMpHToM u TerpasypuTom (1,4). B 
PeEYeCTBEHHbIX MCCTOPOMKJCHHAX TEOKPOHHT BiiepBble Obl BeTpeyeH B 1953 r. 
. I]. Monsakoso# B pygax CmupnopcKoro mectopoxyenua, rye, Tak 2«e 
aK HB ExatepHHo-BuaroqaTcKoM MecTOpOxKAeHHU, OH ABAAeTCH Pacmpoctpa- 
eHHbIM PYAHbIM MHHepasioM. 

TlomumMo KpynHbIx cKonseHHli reokponuta B Exatepuno-BaarogatcKom 4 
MHPHOBCKOM MeCTOPOXKCHHAX, HE3HAYHTEJIbHbIe BbIeeHHA ero ycTaHoBwe- 
bI HAMM B pyax MBanoBcKoro MecTOpoxeHuA B accouMalun c OyamKeputoM, 
-Tpad I PHTOM, MeHeErHHHTOM H raJieHHTOM, a Take omucaHpl O. I]. Tlonaxospot 
aa KaauHcKoro Mecropoxyenua. Bce 9T0, oveBH HO, CBUJETeMBCTBYeT O TOM,. 
PO reOKPOHHT B HeEp4YHHCKHX pyfaX BeCbMa WHPOKO pacMpocTpaHeH UM OTHIOIb: 
e ABJIACTCH MHHepasOrHyeckOH peyKocTbio. BnomHe BepOATHO, ITO IPH Jasb- 
eHIIHX MMHeparpaduyecKuX cceqOBaHHAX TeokKponHHT Oyyer oOHapyxeH 

B ApyrHx MowHMeTalMyecKHX MecTOpO*KyeHHAX Bocrounoro Sabalikanba, 
bIH€ HEJOCTYNHBIX JIA H3y4eHHA. 

B s3aks1uenHe HeOOXOHMO OTMeTHTb, 4TO reoKpoHuT Exatepuuo-Buaro- 
aTCKOrO MECTOPOAJCHHA HMeeT BaxKHOe MpakTHYeCcKoe 3HAYeHHE KaK HOCHTeNb 
elOro PxAla WeHHbIX MPOMBILIICHHbIX KOMMOHeHTOB. I]omMMO cCBHHIa, B ero 
ocTaBe BIepBbIe OOHAPY2KeHb! MOBHILMCHHbIe KOHI[CHTpalluu cepeOpa (yo 1,5% ) 
TalmuA (40 0,5% ). Jlo Hacrosmero BpeMeHH CUNTAaOCb, YTO OTMCUeHHBIe 9u1e- 
€HTbI (cepeOpo H Tamu) BcTpeyatoTca B MomMMeTammMuecKUx pygax Ipuap- 
YHbxA MCKJIOUHTeJIbHO B COCTaBe rasieHHTa. CysbduHble Ke pybl, cOsepxKa- 
He CyJIbOcOIH CBHHIWa, NPHBJeKaIH BHHMaHve HcceOBaTeel B OCHOBHOM 
Wlllb C MHHepawlorHuecKOH TOUKH 3peHHa. IIpopeyenHoe Hamu UcceqOBaHHe 
SOKPOHHTa, MeHerHHuTa H OyJlaHKepHTa u3 MecTopoxeHHH ' HepunucKo-3a- 
OMCKOH rpylnbl WoKasa0, YTO OHH COfepxaT cepeOpo Hu TaNNHM B KONMUECT- 
aX, S3HAYHTC/IbHO NpeBbilialollHX HX KOHUeHTPallWu B HEPYHHCKHX PaseHuTax. 
[pH 9TOM, KaK IIpaBHIO, MaKCHMAaJIbHble COJlep*KaHHA STUX SCMeHTOB yCTaHaB- 
MBaloTca B reokpouuTe. B cBA3H C STHM HEKOTOPHIe PasHOCTH NOJMMeTaIIHIe- 
KUX PY, C CyJb(pOcoAMM CBHHUAa, PacMpocrpaneHuble B MecTOPpO*KeHHAX 
OcTOUHOTO SabalikalbA, MOryT PacCCMaTpuBaTbCH Kak KOMIIJICKCHbIe TaJi- 


HEBO-ILOJIMMeTaJIJIHUeCKHe. 


Tlocrynuazo 
12 XII 1956 


HWMTHPOBAHHASA JIMTEPATYPA 


1A.T. Betextuu, Muanepanorus, 1950. 2Y.C. Bonn ucku i, Onpegenenne 
YAHbIX MHHepaJsIoB NOX MHKpockonom, 3, M., 1949. 3 Tix. JI. 9H a ugmp., Cacrema mune- 
wlorHH, 1, 1950. 4P. Ramdor, Die Erzmineralien und ihre Verwachsungen, Ber- 
me 1955. PR. M. Dotigiass, M.T.Murphy; A.Pabs4, Am. Mineral., 39, 
Pel t——12- (1954). pe 


loxaage Akagemun nayx CCCP 
1957. Tom 114, N 4 


MHHEPAJOLHA 


ll. B. MABJIOB u axanemuk H. B, BEJIOB 


KPHCTAJIJIMYECKASA CTPYKTYPA TEPJIEPHTA, 
AATOJIMTA H FAROJIAHUTA 


Crpyktypa repfeputa CaBePOsF (a= 9,80, 6 =7,68, c= 4,80 A; 
B= 90°, cegopopcKkaa rpymna Con = P2,/a, mpu uerbipex «MomeKysaXx» 
yKa3aHHOro cocTaBa B sveHKe) Obla paspellleHa IIpAMbIMH MeTO,aMH, ONMCaH 
HBIMH B (?,2). M3 (olleHeHHBIX C MOMOLIbIO MapOK MovepHeEHHA) HHTeHCHBHOCTeL 
155 pecbieKcoB c HyJleBOK pa3sBepTKH BpalleHia no ocu c (Mo-usnyyenne) 
6blIH BbIUHCJeHb! NO Buspcony HW Batinwireliny aOcomoruble Fyro. OMHOBpe 
MeHHO OlpeyemMBuuMca TeMMepaTypHbl Kood@duuneutT 0,58 ucnobsoBascdk 
WIA HCKIOUVeHHA U3 Fypg TeMMepaTypHoro dakTopa. Cpefqu paccuHTaHHbix 
3aTeM (aOcOsIOTHbIX) EJMHHYHbIX aMNIMTYA Unro wMesiocb 15 co 3HaveHveM 
>0,5, H noToMy Oblio H3IMWIHe yBeuyeHHe Upjpo C MOMOLUIbIO HCKYCCTBEHHOPO 
TemiepatypHoro daktopa. Jina 56 (36%) HanGonbumx Upj,9 ObuiM HalteHbl 
uX 3HaKH M0 MeTosy HepaBeHcTB. Elle pas NpoBepeHHble CTaTHCTHYeCKMM MeTO= 
OM SaxapHaceHa OHM CocTaBHIM OnOpHy!o rpynny (1,2) qua ycTraHoBeHHA 
MO HMM 3HaKOB MpounX Fypo yxKe YMCTO CTATHCTHYeECKHM MeTOJOM. Bcero onpe- 
Remunocb 128 snaKkos u3 155 c «BepoATHOCTbIOy He MeHee 71% HIpH UNcIe Onpe 
JeNAIOWMX Nap Ha Kaxkyw Fag BCpeAHeM OKONO 20. Moctpoennas Mo cHaOxKeH- 
HBIM 3HaKaMH 128 Fax WMarpaMMa 2eKTPOHHOH MOTHOCTH B MpoeKIMH BONS 
c= 4,80 A cpasy Jana xopoulo paspellaolly1oca KapTHHy C MOILHbIMM 1HKaMa 
Ca Mc TeTpasipamu AByx coptos. [lomopuna nocmeqHuX MpoekTHpoBamach 
B PopMe KBajpaTa, B WeHTpe KOTOpOroO Obl KPyNHbI MMK, KOTOPHIM ecrecTBeHHO 
oTowKecTBAAICA Kak P. B octTaibHbIxX TeTpasqpax c HOpMasIbHOL (K MpoeKUHH) 
TPOHHOM OcbIO NOs exam Ha Heli 4-m atomom O (F) MoxKHO ObluIo Mpesnoso- 
XKUTb aTOM Be, Ira Xy-lpoeKUMA 9eKTPOHHOM MIOTHOCTU XOPOLO cormacoBaslack 
C COOTBeTCTBY Olle NaTepconoBckon. KoacbulveHnT JocToBep HocTH (kK. J.) yxKe Ha 
3TOH cTaquu cocraBrs 0,24, H 43 paccuUMTaHHbIX 10 OMpesenHBUIMMCA aTOMHBIM 
KOOpAMHaTaM Fyyq TOMbKO OHA HMeJa 3HaK MpOTHBOMOJIOXKHbILI YCTAHOBJEHHOMY 
MIpAMBIMH MeTOJ|aMu. 

Ta6Oauna 1 


Koopunatbl aTomoB B CTpYKTypax Tepfeputa, aTomuta u ramonunuta 
(B COTBIX OMAX OT Ocelt a, b, Cc) 


Tepyeput Tatonut I Matonut II TaqonuHuT 


2,9 | 14,4 3,8] 10,3] 99 | 33,7] 10,8 | 99 | 32,8 | 40,8 
poi 7,95] 26,9 | 47,5 | 8,3 | 26,5 | 47,5| 8,4] 26.21 47,1| 7.7 | 28.8 
Be—B | 33,33] 40,8 | 55,87] 34,0 | 40,0 | 60,0 | 34,0 | 41/0 | 57/6 | 33.4 | 40.5 
0; 4,11} 39,7 | 25,0] 4,0 | 39,5 | 25,0] 3,75] 39,5 | 24.2 | 2°95] 39.8 
On 43,8 | 27,8 | 65,0 | 46,0 | 30,0 | 69,0 | 46,0 | 30,4 | 67,4 | 44,5 | 28,4 
Ory 19,5 | 34,3 | 67,33) 21,0 | 33,0 | 70,0 | 21,2 | 32,7 | 67,6 | 20,2 | 33,4 
a 14,1 | 11,4 | 33,33) 14,0} 8,5 | 32,0 | 44,5 | 9,2 | 32,0 | 44,3 | 40,7 
F— OH 32,9 | 41,7 | 29,1 | 83,5 | 41,5 | 27,5 | 33,6 | 41,5 | 25,8 | 33,6 | 40,5 

e a — pee | ee 0 0 


Bropaa xy-JMarpamMa aeKTponHoli MOTHOCTH, B KOTOpoOli yyacTBoBaH 
wee 27 Fro, Xapakrepw3opanacb kK. I. 14,9% 6e3 HYJICBbIX pedIeKCOB’ 
20,4% ¢ HYJIeBbIMH (It Bcex Fyxo BOT Jo sin 9/A= 1,1). Mukcupyromluecs 
; Hee ATOMHbIe KOOPAMHATHI X My aubl B Tau. |. Y 

IIpoekumsa xz Opluia NoyyeHa TeM 2%xKe NpaAMbIM Meroyom. 3 120 Uyjo: B 
lOpHy!0 rpynmy Boo 55, u3 Hux 10 (A00) yxxe uMeM 3HaKH Ha OCHOBaHHH 
oekIMN xy. He ompeseMiucb MpsAMbIM MeTOJOM UM ObIIM pacc4HTaHbl To 
HM UpoeKUMM Xz 3HaKH 28 Faq. K. A. NOBTOpHOH NpoeKuMn xz Opi 14,3% Ges: 
jew 4 19,7% c HYMAMH CHOBa TIO BceM Faq, BIOTp Wo sin $/A = 1,1. Hanpo- 
HMM YZ YeTKO BbIJeHIHCb aTOMbI Be, nepeKpbIBaBLInMecsA B xy aToMoM O(F). 

Ha puc. | Jana crpykrypa repyeputa B COOTBeTCTBUM C ATOMHBIMH KOOpAH- 
Tamu TaOw. 1. Ha puc. 2 ona xe u306paxKena B MayJIMHTOBCKMX MOMapax 
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Puc. 41. IIpoexuua xy crpyKtTyppi repgeputa. Lludbppt y Kpy2kKOoB — 
BbICOTbI ATOMOB B COTHIX JomAx ocHe = 4,80 kX | 


oKa3bIBaeTca JByxsTaxKHow. Huxkunit cocrapiaioT (clerka WckKaKeHHble) 
-BePIUMHHMKM = 3apKyYenuble kyOp! (cp. CuAle, prc. 133 B (°)), B BepXHem 
ake ceTKa H3 CBA3AHHbIX TeTpasqpoB POaB ofHOli opveHTamuu (cM. BBIILe) 
teTpassqpos BeOsF B Apyroi. Paccroanus PO pasner 1,51 "1,513 F52; 
57 Anpu pe6pax O— OB arom Terpasspe oT 2,43 qo 2,56 A. Paccroanua 
e—O = 1,55, 1,64, 1,67 u Be -F=1,67A npn pe6pax O—O= 
=2,52—2,73 A. Paccronuua Ca —O = 2,40 — 2,70 A, Oombuiad dacTb OH 2Ke 
HUSIeMy 3Ha4eHHIO. 

[locule Toro, Kak cTpyKTypa repAeputa Obiia 3aKondena, OOHapyxuOcE (*) 
» 3HAUHTeNbHOe CXO{CTBO c paHee pacum®popannpm Wo (°) gaTommTom 


+ 


aBSiO.OH (a = 9,62, b = 7,60, c= 4,84A, B = 90°, mpu Tol %*e Mesopos- 


cko rpynne*). Koopgquuatsi Mo npupeyenbt Bo 2-M crou6ue Tabu. 1. ComoctaB- 
ylenve oKasbiBaeT (BMONHeE ecTeCTBeHHOe) yBelMYeHHe paccTOAHHH B 


SiOa-Terpasape mo cpapnenuio c POs (1,52; 1,64; 1,66; 1,69 A) u yMeHb-— 


meHve UX To cpaBHenttio c BeOsF B BOsOH (1,44; 1,45; 1,47; 1,56 (OH)) npa 


Ca —O =2,28—2,70 A. 

K. J., yKaspipaempili ro, paper 22% juin pecbieKcoB obnlero Tuna Foapi, 
HO B Hpeseiax sub fo sin 9/A = 0,6. epecuntannbid nami (lo aHHbIM 
Wro) nant Fro, Of okasaca 16,7% B TeX %*e Mpefeltax jo sin o/h = 0,6. 

Tlockonpky crpyKtypa ro peulena MeTojom (Mouy)TA2Ken0ro aTOMa, MBI 
MIposleasiH ee 3AHOBO TEM 2Ke MIPAMBIM J[BYCTYMeHYAaTbIM MeTOAOM, HO HCTIOJIbSYA 
3HauMTebHO Ooubiuee YHcsIO petbeKcoB (150 Faro mpoTuB 95 y Mito) B mpeenax 
no sin 9/ = 1,1 (Mo-varyaenne). 


Puce. 2. Crpyxrypa repfepHta B KOOpAHHaUMOHHbIX MOMMaApax; J — cok 

u3 3akpy¥eHHbIx KyOOB c aTomamu Ca; JJ —BTopol 9Tax Cc CeTKOM u3 

P-TeTpasfZpoB (MpoeKTHpYOWMxCcA) B BUe KBalpaToB uw Be-TerpaszpoB (B 
\ NpOeKIHH — TpeyrovIbHHKH) 


Oco6eHHO ycneliHo ObWIO MpHMeHeHHe MpxAMoro MeTofa K HpoeKIUMH XZ, 
B KOTOpOHM MbI HMenH 205 Fao1, H W383 HUX HepaBeHCTBaMH OlpeseMIMCb 3HaKH 
83, OCTAJIOCb Ke HEYCTAHOBJICHHBIX NocsIe BTOPOH cTyNMeHH JMWb 26 (12,7%). 
Jjna BropoH mpoekunMH kK. A. (B Mpegenax Jo sin 9/A= 1,1) Gp 12,9% 6e3 
nyse u 16,5% c nynamu. Ha 9Tol xz-MpoeKUHM YeTKO BbIABMJIMCb aTOMbl B. 
Touwyuenuble AaTOMHbIe KOOpAMHATHI JaHbl B 3-McToOUe Tab. 1. PasHulac pesyuJib- 
tatamu Mro yocruraet 0,025 (0,12 AB Kkoopquuatax Zz). Terpaszpbl AByx copToB 
CTaIM 3HaUMTeIbHO Ooslee NpaBHIbHbIMM: paccrosuua Si — O = 1,57; 1,58; 
1,63; 1,63A; sce tpw Be —O = 1,48, Be—OH = 1,54 A, Ca —OB npeyenax 
2,35—2,66 A. Bmecro qByx pa3Hpix O — OH y Uro (2,35; 2,52) mer B o6oux 
cmyuaax uMenu 2,46 A. 

Ele OHH pa3 Ta Ke IpaMad MeToAuKa (c HepaBeHCTBAaMH B epBol crymeH) 
Oblia WCHOMb3OBaHa Ip paciIMdpoBKe Take W38O0CTPyKTYpHOrO rayomMHUTA. 
Ero dopmya nouyuaetca us copMysbl faTomutra. CaBSiOuOH s3amenok 
(5-3apaquon) nappl CaB na YBe v BBeJeHveM B LeHTpbl CHMMeTpuH sAUeHKH (cp. 
puc. 3 B (°)) AOlomHHTebHBIX jByx Fe” c ofHOBpeMeHHOi saMeHol YeTHIPeX 
OH ua uerbipe O, 4To npuBoyuT K Mopmyste FeY2BesSizO,) npu aByx TaKUs 


* B.cBoem avanuse Vito mpowsBouibxo (4TOObI cCordacoBaTbcA CoO «cTaHapTHBiMAy 
ycTaHoBKamu «MnTepHalMOnasbHbIx TaN) NMepecTaBuA OCH @ Mc MO CpaBHeHHIO C MH- 
HepasOrH4eckoH YCTAHOBKO, KOTOPOH MbI MO0JIb3OBaJINCb BO BCX Tpex pasOHpaembIx CTPyKTYpax: 
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lollekylax» B suelike (a = 9,87; 6 = 7,53; c= 4,65 A; A B = 90°33’). 
TO (°) He aul ATOMHBIX KOOpMHAT raqonuuUTa WIA NOATBepKeHUA U380cTpyK- 
/PHOCTH NPMBedI JIHIUb CpaBHeHHe (KavecTBeHHOe) MHTeHCHBHOGTH 10 JeOaeBpckux 
{HUM Tiioc 9 HyseBBIX. 

Jina (cKNOHHOrO K MeTaMHKTHOMY pactiajly) rayomunnra yAalocb NosyYuTb 
lOBJIETBOPHTEIbHY!IO HyJeByio pasBpepTky ARO co 115 HesaBucumpimmn pedpe- 
AMM, KOTOPble€ NOSBOJIMJIM OCYINECTBUTb aHasv3, NOJOOHbIM ABYM MpeybIy ULM. 
) BECbMa B 9TOM CJIYUae CHbHBIX HepaBeHcTB onpesenunn 40 3HaKoB onopHol 
yynnbl. Iloce 2-4 crarucTuuecKolt cTyneHH ocTaBauch Heol pe ese HHbIMH 
lub 14. Bropast npoeKkiua 37eKTPOHHOM MmoTHOcTH Jana Ha puc. 3, a BBITe- 
Ole H3 Hee KOOpAHHaTbI — B 4-M cTonGUe TaGu. 1. K. 1. Ob HECKOWIbKO BBIIUe 
)% B pesyJbTate MeTaMHKTHOCTH, OOYCOBUBIIel XyfIee KayecTBO peHTreHo- 
JAMMBI, A TAK7KE WH HeOlpefeenHHocTH atomuHoro qhaxTtopa Y (Z = 39), 3ua- 
ITebHat YacTb KOTOporoO 3aMelaeTcA ¢ OMHOH cTopoHbI Ha Er (Z = 68), 
Mpyroh# — ua Ca (Z = 20). 


Puce. 3. Tagommnut FeY,Be,SigO;9. Ilpoexuua , 9nekTpoHHOH MOTHOCTH || KopoTKOH 
oc, c= 4,65A 


Jlerko yBuJleTb, YTO ATOMHbIe KOOPAHHATHI rayonMHUTa Oke K Tepfeputy. 
‘M K JATOJHMTY, MOCKOJbKY B TepBble Ba MHUHepasia BXOJUT aToM Be co 3HaydH- 
JIbHO O6/bIUMM pafuycoM, 4eM B B JaTouuTe. 


Tloctynusto 
4 IV 1957 


LIMTHPOBAHHAA JIMTEPATYPA 


1 : os, HW. M. Pymaunosa, Tp. Wucr. xpucratnorp., B. 9 103 (1954). 
2 4 e erie Ee Be ees 3an. Munepas. o6ny., 85, Ne 1 (1956). > aks 
e10B, CrpykTypa HOHHBIX KpHcTamuoB, M., MT Sale Syapeilin 74. egret 
llen, Leipzig, 1949. ° T. Ito, H. Mori, Acta Crystall., 6, 24 (1953). lbky JB. e- 
>B, Munepas. cOopx. JIbBoscKk. reo. o6my., Ne 8, 13 (1954). 
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Jloxkaann Akagemun Hayk CCCP 
1957. Tom 114, Ni 4 


MAJEOHTOJOFHA 


B. E. PY)KEHUEB . 


BEPXHEKAMEHHOYPOJIbHbIE AMMOHOHWJIEN B CPEXHEH A3HH 
([Tpedcmaeaeno axademuxom H. M. Cmpaxoeoim 25 XII 1956) 


B copmectuoit ctatbe A. JJ. Muxnyxo-MaxnaauB. E. Pyxxennesa (1) 6bit0 
OOWEHO O HAXOMKJCHHH BepXHeCKAMEHHOYTOJbHbIX AMMOHOHJeli Ha xpeOTe 
apa-Uatbip B lOokuol Pepraue. [lepeqanHaad MHe JJIt M3yYeHHA KOMNeKIMA 
ENCTABIACT SHAUHTEIbHbIM HaydHbIli HHTepec, MOCKOJbKy JO NMocmequero 
)EMCHH AMMOHOHJeH yKa3aHHOroO BOspacta OblIM H3BeECTHbI TOJIbKO Ha Ypase 
B CesepHolt Amepuke. Ilostomy kpome cmucka OOHapy2KeHHbIX (pop, NpHBe- 
HHOrO B YKa3aHHOW BBIIMe CTaTbe, WesecooOpa3sHo JaTb OMMcaHve AByX BH- 
)B, H3 KOTOPbIX OHH ABJIACTCAH HOBbIM, a pyro Obl OXapakTepH30BaH MIpe- 
Je TOJIbKO TIO IOHBIM PaKOBHHaM. 


Uddenites ferganensis- Ruzhencevy, sp. nov, 


Tonotun— THH Ne 1226/1; opex6yprcku apyc xp. Kapa-Uatpip B 
KHOH Deprane. 

MopmMa (puce. |, a, 6). PakoBuHa AucKOM,ambHad, MHBOJMIOTHAA, C He- 
IbIuHM YMOO. BeuTpasbHad CTOPOHAa JOBObHO y3KaA, B OOMLEM TOCKaH, CO 
1a00 pa3BHTOH cpefHHHOM OoposyoH. Beurpasbubli Kpal OTUeTMBBIM, XO- 
i H OKPyrvieHHbIH. BoKopble CTOpOHbI Tropa3yo Ooee WHpOKHe, MOUTH OC" 
ve. Ilo HanpaBleHHIo OT NepHdepHu K yMOO Ha HHX BBIJeAIOTCA TPH 30HBI: 
ferka BOrHyTaa, ClerKa BbIMyKad HW MOCKad, HECKONbKO MOKaTad BHYTPb. 
IupuHa NepBbixX JByX 30H B OOMIeM paBHa WMpMHe TpeTbeli. YMOoHasbHbIH 
pai pesku. YMOoHasIbHad CTeHKa OYeHb y3kax, KpyTas. 


Pasmepp: (7 BW. Ay B/R mjA . Ay/A 


N 1226/1 48,0 26,2 12,7 6,6 0,55 0,26 0,14 
NM 4226/2 40,0 21,5 10,6 6,0--0,54 0,27 0,15 


Cxyabputyp a. PakoBHHHblli co cOxXpaHHJICA OYeHb TIOXO, MOsTOMY 
eTaJld CKYJIbIITypbI He ACHbI. MoxkHO JIMIb 3aMeTHTb, YTO Ha BeHTPaIbHOH 
ropoHe nomepeyHble cTpyiKu OOpasylor AOBONbHO TyOOKHM cHHYyCc. 

JlonacTHaa AnHHUA (pue. 2). BentpanbHasd MOMacTb y3Kaa, He OUCHb 
IIMHHasd, BBeEpXy HeCKOJIbKO cKaTad, BHUSy TpexsyOuatTan. CpeqHHl ee 3yO4uHK 
eCKOIbKO Kopoye SOoKoBbix. IJeppad OoKOBaA MOMAacTbh WHPOKaA, CO*KHaA, 
cuMMetpHunas. He oveHb BbICOKHM aBCHTHBHBbIM Ce/JIOM OHa NO{pasqemena 
a JIBe UaCTH COBEPINeHHO pasMMUHOH WIMpHHbl M MOpMbI: BHELIHIOIO — OYeHb 
IMPOKYIO, B CBOIO O¥epeb AByPasACJIbHy!0 M BHYTPeHHIOIO — Y3Kyt0, MIpOctyb, 
o6ulem jlanueroBuguy. Buewuuli syOunK wmMpoKo YacTu ObIBaeT HIM Ipo- 
TIM WIM By3yOuaTbim. OcHoBaHve y3KOH BeTBH MepBol OoKOBOH wlolacTH 
AXOJMTCA MOUTH Ha OMHOM ypOBHe C OCHOBaHHeM BeHTpaJIbHOM JIONAaCTH, OC- 
OBaHMe WIMpOKOl YacTH HeCKOJbKO MpHnoquaTo. Bropasd OoKoBaA J1OMacTb 
3Kax, HECKObKO ACMMMeTPHUHAaA, OObIMHO OCTPOKOHeYHaA, HO, KaK HCKJIOUe- 
we, 3a3yOpeHHan; ee OCHOBaHHE PacMOJIOMKeHO 3HAYHTEbHO BbIIMe OCHOBAHHA 
3kOl BeTBH Mpesbiyuje somacTu. OctTaJIbHbIe MONacTH MpocTble, MpHocTpeH- 
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npie. Bcex 6oKOBbIX sonacteli 7—8, yMOoHaIbHEIX — 2. BuemlHee ceo y3- 
Koe, CpaBHHTebHO HeBbIcoKoe. TlepBoe u BTopoe GoKoBble cefia Oosee WHpO- 
KHe H BbICOKHe; HX BePIMHbI HaXOAATCH NpHONMSHTebHO Ha OAHOM ypOBHe. 
Tpetbe 6oKOBOe CeO 3HAYHTebHO MeHbIUe ABYX MpeAWecTByrOllHx. 
O6Omue 3ameuaunua. B1954r. Munuep u Dépuu (*) pasjenuau por 
Uddenites Ha Ba: BUAbI c Gomee IPHMHTHBHOM MoNacTHOM JMHHeH OHH OCTAaBH- 
iu B cocrase Uddenites (rum — U. schucherti Bése), a 1a BugoB c Oosee cyO- 
X%KHOH sONacTHO wMHHeH Mpelo%*KUIH HOBOe posoBoe HasBanHe Uddenoceras 
(run — U. oweni Miller et Furnish). C Takum JemeHHeM MOKHO COrJacHTbca. 
OnucanHpii Brie U. ferganensis sp. nov. lpefcTaBlaxeT HH3INy!o CTaqHIO B 
spomrouun Uddenites. Byqyau nanOomee OM3KHYM H CXOMHBIM C YpaJIbCKHM | 
U. sakmarensis Ruzh., on otmnyuaerca oT TocseqHero paAOM OcoOeHHOcTeH: 
OUCHb CaObIM pa3sBH- 
THEM BE€HTPaJIbHOH O0- 
posybl, Coulee WHpoKo# 
H MeHee ryryOoKOH BeH- 
6 TpaJIbHOH  J1OMacCTbIO, 
Oomee  MpHNOLHATHIM 
TOJIOWKeHHEM = BTOPOK 
6oKoBoH sionacTu. Ilep- 
Bad H3 OTMeCYCHHBIX 
oco6eHHocTeH, Tak «Ke 
Kak H HaOrofarwllaicA 
HHOra 3a3yOpeHHOCTb 
OCHOBaHHA BTOpOH 60- 
KOBOH ylonacTuH, cOH- 
waet U. ferganensis sp. 
nov. C IpeAKOBbIM po- 
a JOM Prouddenites, 
yKa3bIBad Ha H€KOTO- 
| pylo [pHMHTHBHOCTS 


Puc. 2. Jlomacrupie aunun Uddenites ferganensis Ruzh., sp. ONHCaHHOrO HOBOTO 
nov.: a — ronoTun Ne 1226/1 npxu B = 15,6 mm u UW = 8,0mm; BUA. 

6 —naparun Nt 1226/2 npx B = 21,0 mm u WT = 10,5 mm; e—  MectoHaxox- 
napatun Nt 1226/3 npu LZ == 11,0 mm (Bo Bcex cryuaax 3) X qeune. 7 9K3emMnuaa- 


pOB HalijeHbI B 3ala- 
HOW uactH xp. Kapa-Uateip ((Oxuaa Peprana), B JHH3ax YepHOrO M3BeCcT- 
HaAKa HMKHeEH YaCTH OpeHOyprceKkoro sApyca (qacTapckoro ropusouta A. J. Mu- 
Kiyxo-Makmaa). 


Paraschistoceras optatum Rizrences 


Paraschistoceras optatum: Pyxenues, 1950, crp. 122, ra6n. VI, pur. 3—6, 
puc. 44, a, 45. 

Tomnotun— TMH Ne 320/1604; 2xurynescKuli sapyc mesoro Gepera 
p. Caxmapst Ha IOxKHom Ypazse. 

® o p ma (puc. 1,6—e). B tonom BospactTe 4 BO B3pocuOM COcCTOAHHH pa- 
KOBMHbI CYIeCTBeEHHO pasmH4uHbl. B nepBom cmyyae pakoBuHa ckopee cy6cpe- 
puyueckas, XOTA H C IMpOKUM yMOO, OOpa30BaHHasd WIMpOKMMH, HH3KUMH, CJa- 
Oo OObemsIoNIuMH OG6opotamnH (puc. 1, 6, 2). Beutpambuaa u OoKOBBIe CTOPOHBI 
CIMBaIOTCH B CAMHYIO IpaBHJIbHO BbINYyKy!O MOBepxXHOcTh. YMOoHasbHbIM Kpaii 
Hepe3kHi, IIMPOKO OKpyrvieHHbIi. YMOoHanbHaa crenka Kpytas. Hapyxuaa u 
BHYTPCHHAA NOBCPXHOCTb KOHI[CHTPHYHbI HIM TOUbKO clerka COM KAIOTCH 
10 HalpaBeHHio K yMOo. Bo BspocuioM CocTOAHHH pakOBUHa 3/MMCOMAabHas, 
C OTHOCHTEIbHO Ooslee y3KHM yMOo, OOpasoBaHHasd ObICTpO BOSpacTaloLLuMHN B 
BbIcoTy OOopotamu (puc. 1, 0, ec). Beurpabuas cropona cpaBHHTeIbHO y3kaa, 
BbINyKIat, OHA H€3aMeTHO MepeXOAUT B WHMPOKHe yMONeHHbIe GOKOBbIe CTO- 
poHbI. YMOoHaJIbHBIM KPali NOBONbHO peskuli, JaxKe yruoBaTeili. YMOonanbuasn 
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Puc. 1. a, 6 — Uddenites ferganensis Ruzh., 
6, 2 — Parashistoceras optatum Ruzh. (x 1,5); ronbi aK3emnuap Ne 1226/8; 


0,@ — To xe (X 1); BapocnEli aksemmuap Ne 


sp. nov. (<1); ronotun Ne 1226/1; 


1226/9 6e3 xHAOH KaMepbI; BepxHHii 


Kap6ou (open6yprcKuit spyc) xp. Kapa-Uatpip Bp Deprane. 


CT€HKA OTHOCHTEIbHO WIMpOKan, KpyTad. Ilonepeunoe ceyvenne oOopota nonyaa- 
JMNTHYECKOE, IIPHYeM HapyKHaA HM BHYTPCHHAA NOBEPXHOGIH CHIbHO COnMKA- 
FOTCA MO HalipaBJIeHHIO K yMOo. 


Pasmeppi: vii B Il Aion BIR Al D..  Ryl Tt 


Ne 1226/9°° 78,0°°-38,0- 44,7 45;/7.. 0,49 0,53 0,20 
Ne 1226/8 25,0 Open O87 9,9 0,38 0,19 0,38 


Ckyabutypa. B wuxom sBospacte pakoBHHa cusbHo CKYJIbIITHPOBa- 
Ha. Bomb yMOOHabHOrO Kpad MpOXxoAAT paWanbHO BbITAHYTbIe OyropKU B 
KoMuecTBe OKOO 20 Ha oOopor. Tosepxnoctuad ckysbTypa mpeycraBjena 
QOBOJIbHO pe3KHMH MOMepeyHbIMH peOpblllKaMUM, KOTOPbIe B CpeAMHHOH u MpH- 
YMOOHAJIbHOM 30HaX OOpasylOT CHHYCbI, a B IPOMeKyTKe MEXK]y HAM — u3- 
ru0 Biepey. Kpome Toro, 3aMeTHbI ropa3yo Oouee cabbie MposOubHbIe PeOpbILL- 
KH, yTOJIMatoulveca TIpH Mepeceyennu c nonepeunpimu. Ilo mepe pocta. pako- 
BMHbI YMOOHaJIbHbIe OyropKM MocTemeHHO UcuesaIOT, HoMepeyHble peOpplUKH 
OcaOeBaloT, a MPOMOJIbHbIe — COOTBeETCTBEHHO ycHuMBalorca. Bo B3spocsom 
COCTOAHHH MpeoOsaaiwT MpOOMbHbIe peOpbILIKH, MIM CTpyliKH — MHOrounHc- 
JICHHbI€, TYCTbIe, PacMpocTpaHAlollvecA H Ha yMOOHAJbHY! CTeHKy, HO He JO- 
XOMALLME KO yMOoHaIbHOro Ba. [lonepeyHble crpyliku OOpa3y1or Ha BeHTpasb- 
HOM CTOpOHe IWHpOKHH 4 ruy- 
60KHH cHHyc, a Ha OoKOBOH — t 
cmepBa pe3skHH u3rHO BHepey, a 
3aTeM cjlaObilt CHHYyc. 

JlonacTHaawx AUHHHA 
(puc. 3) cocrout u3 14 momac- 
TeH: BEHTpaJIbHOH, TpexX HapyxX- 
HbIX OOKOBbIX, OMHOM YMOOHAaJIb- 
HOH, JByX BHYTpeHHHX OOKO- 
BbIX HM JOpcaJIbHOH, KOTOppIe 
pa3sBuBaloTcA NO (popmyvie: 
(ViVi) LUiUe2-2U2.1: Ue-2ID. 


BeutpasibHaad onmacTb LWiHpo- poet i 5 ie, 

e B b f ue. 3. Jlonacrupie swHHHH Paraschistoceras optatum 
gre Peon, ABYPASACIBHAA E Ruzh.: a—toupmi 2K3emnsap Ne 1226/8 npu B=9,6 mm 
XOHe MHAMBHAYaIbHOTO Pa3sBH-  y 777 — 19,0 mm (3X); 6 —B3pocaEi sK3emnAp 
THA Hapy2XKHble JIOMAacTH, OCOOeH- = Ne 1226/9 npn B = 26,2 wmu LU = 33,0 mm (1,5) 


HO BETBH BeHTPpaJIbHOH oMactTH, 
OueHb paspacTalorca B IWMpHHy. 

O6Omue 3aMeUaAHH A. CpaBHeHue IOHbIX OCOOeH 9TOTO Bua, HalijeH- 
HbIX Ha Ypane u B Cpequel Asuu, ropopuT O MOJIHOM UX cxofcTBe. Bmecte c 
Tem (pepraHCKHli MaTepHaJI MO3BOHeT YCTAHOBHTb XapakTep BO3PaCTHbIX U3- 
MeHECHH WM OCOGeHHOCTH CTPOeHHA BOsHe B3pocIbIX pakoBHH. B 1940 r. Mua- 
nep u Mépuui (*) BbICKa3amHCb 3a OOBeAMHeHHe poga Paraschistoceras c panee 
ycTaHOBJIeHHbIM pojom Schistoceras. [IpupeyeHuble BbIIe JaHHbIe MOKAaSbIBaIOT, 
GTO PaKOBMHbI ITHX POOB BO B3POCJIOM COCTOAHHU eHCTBUTeIbHO O¥eHb 
CxoqHbI. OHako pe3koe pa3mwuve OHbIX paKOBHH, No_yepKuBatoulee 
pasHy!0 CTeleHb OHTOreHeTHYeCKOrO YCKOPeHUA, 3acTaBsAeT MCHA NO-TIpexkHe- 
my (2) paccmatpuBaTb Paraschistoceras u Schistoceras Kak jBa caMmocTos- 
TCJIbDHBIX poja. 

MectToHaxoxkeuue. 27 9K3eMIJIAPOB HalieHbI B 3alaqHOH 4wacTH 
xp. Kapa-Uareip ((Oxuaa @epraa), B WHH3aX YepHOrO sBeCTHAKa HuxKHel 
yacTH OpeHOypreKoro sApyca. 

BepXxHeKaMeHHOYyrOJIbHbIe AMMOHOWJeH XOPOWIO H B MaCCOBOM KOVJIMYeCTBe 
U3BECTHI TObKO Ha Ypaue u B CeBepHolt AmMepuke, mpwueM, HeCMOTps Ha or- 
POMHY1IO Pa3OOINeHHOCTb B HpOCTpaHcTBe, OHH OOHapyKMBaloT NopasHuTedbHoe 
CXOJCTBO. DTO, eCTECTBEHHO, CTABHJIO BONPOC O B3aHMOCBA3H COOTBETCTBYIOUIMX 
mMopeli, Ge3 uero He MOrIO ObI ObITh TaKO OOLHOCTH poxoBoro cocTaBa. Haxox- 
eHHe B CeBepHbIX MpesqropbAx TypkectTaHcKoro xpeOra poja Eoschistoceras (°), 
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IIPOHCXo[AMero, IO-BUMMOMY, W3 CaMBIX BbICOKHX CJIOeB cpefHero KapOona 
YXKe HaBOJWIO Ha MBICb, YTO B3AMMOCBHA3b OCYIIECTBIANach Yepes PpalOHb 
Cpequelt Asuu. Tenepp’s @eprane ycraHoBweHbi pogbi Uddenites, Agathiceras 
Aristoceras, Paraschistoceras u Glaphyrites; Bce OHM M3BeCTHbI B BepXHey 
KapOoHe Kak Ypasa, Tak u CepepHot Amepuku. Iloastomy yxe c OO/bIIMN 
OCHOBaHH€M MOXKHO YyTBepxKaTb, ITO BePXHEKAMCHHOYFOJIbHbIe MOpA Ypa. 
gia, CpequeH Asuu u CepepHoli AMepuku OblvIM HelpepbIBHO CBA3aHbI Mex) 
coOo1o (Yepes TeOCHHKJIMHalb TeTuc Ha 3aMagq), OOpasya eMHy!O 300re0: 
rpaduyecky!0 MpOBHHILHIO. 


TlaneoutomoruyecKkuit =MHCTHTYT . Mocrynuao 
Axayemuu HayK CCCP 24 XII 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. 0. MuxayxoMaxaaid, B. E.Pyxeunes, JAH, 110, Ne 3 (1956), 
2 B. E. Py xe uues, Tp. Ianeout. uuct., 29 (1950). 3 B. E. Py xe umes, JAH, 83 
Ne 6 (1952). 4A. K. Miller, W.M. Furnish, J. Paleont., 14, Ne 6 (1940). 
5A. K. Miller, W. M. Furnish, J. Paleont:, 28, Ne 5 (1954). 
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Aoxrnagn Akagemuun Hayr CCCP 
1957. Tom 114, Ne 4 


PHCTOJOrHA 


¥ 
3. Tl. )KEMKOBA 


0 PA3PACTAHHAX TPO®OBJIACTA B ®HBPHHOMJIHOM BELIECTBE 
MJIAWEHTbI YEJIOBEKA 


(ITpedcmasaeno axademuxom H. H. Anuuxceoim 11 II 1957) 


Ilo Bompocy 0 paspacTraHHAx KseTOUHOrO Tpodo6sacta B duOpHHOHAHOM 
BeMWeCTBE IIaleHTbl YeNOBeKa CYLIECTBYIOT pa3sIMYHbIe MHeHuA. HexKoroppie 
aproppi (*: **) ormMegaior HanMune KueTOK Tpoto6acta B PUOpHHOUAHOM Be- 
IlecTBe IaleHTbl WH MPMHHMaloT HX 3a COXPAHMBIUNeCA SIEMCHTbI KJIETOUHDIX 
ysnoB. J[pyrue (* °) nonarator, uTO KmeTKH, OOHapy2KHBaeMble BO BHYTPHIa- 
IeHTaAPHbIX TeMaTOMAaX, OyjTO Obl BOSHUKAIOT H3 CHHILMTMAIbHOrO TpoPpobsmacta 
BopcuH. Ilo Wpeyepy (*), stu paspacraHua Tpodobacta cleqyer CUNTaTb NaTo- 
JIOrHyeCKHMH. YBeNMGeHHe KOHUeCTBAa PHUOpHHOMAHOrO BellecTBa B IalleHTe 
PaccMaTpHBaeTcaA BCeEMH Kak IIpH3Hak ee «MocTapeHua». UTo xe KacaeTcA Npo- 
MCXO*KJCHHA PUOpHHOHAa, TO EAHHOTO MHEHHA NO 3TOMY BoMpocy He HMeeTCA. 
Uactb apropos (?» ?°) ca3biBaer ero OOpa3s0BaHve Cc HeKPpOOMOTHYeCKHMH H3- 
MCHCHHAMH 9MOpHOHAaJIbHBIX HM YaCTHYHO MaTepHHcKux TKaHeli. J[pyrue (*°") 
OTOMKACCTBIAIOT ero ‘Cc PHOPHHOM KPpoBH. 

Hactosmlana paOora NocBAlleHa H3yeHHIO H3MeHeHHH, HacTyMaloulUX B Tla3- 
MOJ{HaJIbHOM HM KJICTOUHOM CJIOAX TpodboOacTa BOPCHH BO BTOpOH MOJOBHHE 
OepeMeHHOCTH B YCJIOBHAX OKpyxKeHHA UX PuOpHHOUAHHIM BellecTBOM. Mare- 
PHaJIOM JIA M3y4eHHA CYKUIH 50 MWialeHT, MOYYeHHIX IpH UperxkeBpeMeH- 
HbIX pofax Ha 18, 20, 22, 24, 26, 30 u 34 Heyemax OepeMeHHOCTH H Ip HOpMaJIb- 
HbIX CPOUHbIX powax. Matepuan duKcupoBascA B wKUAKOcTH Kapnya, WeHkep- 
cbopmose, 10% cbopMasmuHe u 3aMBasica B Mapadun. Cpesbi TomuHHON B 7—8 uv 
OKPallMBaJIHCb a3Yp-903HHOM,  Kesle3HbIM YTeMaTOKCHIHHOM, lo Masuopy, 
no ®yty. UacTb NpenapaToB JIA BLIABJICHHA PHOOHYKMeHHOBOH KUCMOTHI ObIa 
oOpadoraHa lo Metogy Bpatme. na uccneqopanuaA JMHaMUKH Hakorlenusa :puo- 
PHHOHHOTO BellecTBa MpOCMOTpeHbI, KpOMe TOTO, NpenapaTbl 40 mwalleHT, OT- 
HOCAIMUXCA K MepBOH NOOBHHe OepeMeHHOcTH, HauHHand c 7 HEH. 

@MuOpHHOHOe BelecTBO BCTpeyaeTCA B WWalleHTe yxKe Ha paHHUX CTaMAX 
ee pasBuTuad. B 9TO BpeMaA OHO OOHApy2KHBaeTCA B MeCTe IIPHKpellJIeHHA BOPCHH 
K JelUHAyalbHOW OOOOUKe MATKH HM B HEKOTOPBIX, TaK Ha3bIBAeMbIX KJICTOUHHIX, 
y3lax TuaveHTs!. Bo Bropoit nomoBune GepemMeHHocTH KOuMUeCTBO PHOpHHOU]- 
HOrO BellecTBa yBesHUHBaeTcH. OHO OTKabIBaeTCA Ha TOBePpXHOCTH BOPCHH, 
Ha XOpHaJIbHO u Oa3abHO MacTuHKax. Mecramu oOpa3ywrTcaA OObUIMe KOH- 
PJIOMepaTHI, COCTOAULHE U3 HECKOJIbKUX BOPCHH, CNaMHHbIX Apyr c Apyrom uo- 
PHHOUAHbIMA MaccamMH. OTsoxKeHHe PHOpHHON Ja NPHBOJHT K BHIKMIOUCHHIO 3Ha- 
QHTeJIbHOM MOBEpXHOCTH BOPCHH M3 OOMeHa BelleCTB MexKy MaTepHHCKOU 
HM 3apOJbIIeBOH KPOBbIO. 

HapyXHbIi MOKPOB BOPCHH BO BTOPpOH MOMOBUHe OepeMeHHOCTH NO-lipexHeMy 
COCTOHT H3 JBYX COeB — KJIETOUHOFO HM Nwa3MOfvasIbHOTO. QJIeMeHTbI KJIeETOU- 
HOPO COM JIUTebHOe BPeMs# COXPpaHsAlOT CHOCOOHOCTS kK Upomucdepatun. Muto- 
THUCCKH JICIAMLMECA KJICTKH MOXKHO BCTPeTHTb Ha 24, 26 u 34 HEMeAX OepemeH- 
HocTu. Kugerku TpodboOacta CTaHOBATCA TOMbKO MeHee 3AMeTHBIMH, TAK KaK pa3- 
Hua B HHTCHCHBHOCTH OKpaCKH Me@Ky KJICTOUHDIM H Mla3MOHaJIbHbIM CJIOA- 
MH CrvlaxKHBaeTCA BCJECTBME CHHKeCHHA OasoMuHH MpOTONMA3Mbl NOCMEAHETO. 
KuleTKH TpopoOjacTa Ha HEKOTOPbIX BOPCHHKaX elle KPyIHbl H HMCIOT OBAaJIb- 
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uyio dopmy. MecraMH OHH JOBOJIbHO CHJIbHO YIOMalOTCA MH BbITATMBAIOTC 
B uIMHy. Apa yMeHbuUIaloTca B pasMepaX, XPOMATHH %Ke PacpefemAeTCcH 6ome 
papHomepHo. Ilo mepe yBemueHuad CpOKa OepeMeHHOCTH KOJIMYECTBO YIJIOULEHHEL 
KeTOK Hapactaer. HeKxoropbie 43 HAX PlyOOKO NorpyxXalorcs B MasMOfMap} 
HbIi coli. HenpepbiBHocTb KJeTOUHOPO CJIOA Ha BOPCHHaX MeCTaMH Hapyillaercs} 

[lnasMoquabHblit TpopoOmacr B Ha¥asle BTOpOH NOMOBMHbI OepeMeHHocTT 
oOpa3yer JOBONbHO TOsCTHI clo ¢ OombIIHM YuCIOM sep. Mecramu onu con 
paioTca B OTJeMbHbIe rpynnbl. Muorve u3 HAX HHTCHCHBHO OKpallMBaloTcs PL 
MaToKcuiHHOM. K KOHILy OepeMeHHOCTH WWa3sMO{MaJIbHbI CsI mba ta 
HepoBHbie ovepTanua. Bo MHOruX BOPCHHKaX MOXKHO BUJeTb OONbIUIMe CKONI 
HHA sflep, pasfeueHHbIX TOHKUMH Oe3baepHbIMH yUaCTKaMH IMIPOTOMJIa3Mbih 
Ba3opusua mpoTonsa3sMbl cTanoputca ca6ee. Jlonroe BpeMaA Ha NOBEpXHOCTH 
la3MOAMA COXpaHAeTCA «UleTOUHaA» KaeMKa. 

Hapyxupiii MoKpoB BOpCHH, KOra OHH YaCTHYHO WM MOMHOCThIO OKPY2KeHE! 
(buOpHHOHOM, MpetepreBaer pasIHuHble u3MeHeHHA. B yactH BOpCHH HaOstol 
jlaeTcd MomHoOe uCYesHOBeHHe Tpodob.acta, BeseycTBHe Yero @uOpHHOuA pu} 
XOJMT B HeMOCpeACTBEHHOE COMPHKOCHOBeEHHe C HX COEAMHHTEbHOTKAHHOM CTPO} 
moh. B pyrux BOpcHHKax NpH OTMOXeHHA Ha UX MOBepXHOcTH PuOpHHONAHOrE 
BellecTBa TpooGsacT NosBepraeTcaA H3MeCHCHHAM, XapaKTep KOTOPbIX HeOJH} 
HaKOB B ero pa3HbIx coax. []na3MoqvanbHbI TpodoOmacr MpH coequHeHHk 
c @uOpHHONOM MoABepraeTcA HeKpOOHosy u paciagaeTca. Ero OOpbiBKH B ee 
GecbOpMeHHbIX TEMHOOKPallleHHbIX M@CC MOXKHO BUeTb elle HEKOTOPOe BpeMs 
B IIpHslexKalllMx K BOpCHHKe coax PuOpuHouya (puc. 1). Ha usyyeHHOM mate} 
pHale HM pa3y He yal0cb MpociequTh OOpasoBaHHA KeTOK TpopoOsacta ug 
Mla3MOfMabHOrO TpooOactra, Kak Ha 9TO yKasbiBaeT Tomcen (’, *). B To xe 
BPe€MA KJIeETOUHBIN TpopoOsacT OOHapyKMBaeT ABMeCHHA NpomMpepauun. Kerk 
Tpoo6slacTa B MecTe HX KOHTaKTa c @HOPpHHOMAOM HayHHalorT ybenmbatal 
B pasMepax. M3 ynJIOWeHHbIX OHH CTaHOBATCA NpH3MaTHYeCKMMH HAM MOMMLO- 
HaJIbHbIMA HM YacTO pHoOperaiwT ABYX-TpexpaqHOe pacnomoxeHHe (puc. 2). 
B ux a[pax BcTpevalorca aMUTOTHYeCKHe NepeliHypoBkH. Murosbl BcTpeyalorcs 
3HauHTebHO pexe. Luronma3Ma yBeIHUMBaIOWIMXCA KeETOK BHavase OKpalln- 
Baetca ca60. B JambHeliiemM OHH HawHHaloT MpOHUKaTb B @uOpHHOKA M0-ofu- 
HOUKE WIM B BUe clowHoro Mystacta (puc. 3). Ilo mMepe nposBuxeHua KJI€TOK 
B (PuOpHHONe OHH PacTyT, CTAHOBATCA KPYIVJIbIMH HH OBabHbIMu. Mx Benn- 
uvHa HeOqMHakosa (puc. 4). Pasmepbl MHOrHX H3 HHX MpeBbILaloT B HECKOJIbKC 
pa3 BeIMYHHY TeX KNeTOK TpopoOmactTa, KOTOPbie BXOAAT B COCTaB Hapy2KHOPC 
mokpoBa BopcuH. Ilo Mepe yBenMyeHHA Tea KJeTOK ycusMBaeTcA Oas0pusHA 
UX WUTOMMA3MbI, 3aBMCALLaA OT IpHCyTCTBHA PHOOHYKJeHHOBOH KMCIOTHI. Pu6o- 
HYKJICONpOTeHbI HOO paciipefesAIOTCA B HAX PaBHOMePHO, HOO KOHIeCHTpPH- 
pylOIcH BOKpyr Apa, M KOMMYeECTBO HX NOCTEHCHHO YMeHbIUaeTCA NO HallpaByie- 
HHMIO K NepHdepwHu KeTKH. LuTonma3Ma HEKOTOPbIX IJIEMCHTOB BakYOJIM3UpPO- 
BaHa. bBovwpuice OBaIbHOe APO 3aHHMaeT eCHTPasbHylIO YaCTb KJeTKH. 
XPOMATHH CKOMJAeTCA NO NepHepHw Apa, a B WeHTpe OOpasyerca yyacToK 
IIPOCBeTJIGHHA, B KOTOPOM YeTKO BbICTYMaloT OAHO — Ba AApbuuKa. Bo MHOruXx 
KJleTKaX MMeIOTCA AMHTOTMYeCKHe NepemHypoBKu. Wnorga yyaerca BHJeTb 
HW Ula3MaTOMUIO KeTOUHOrO Tela. Berpeyaiworca ABYXb-, TPeXb- H Jake veTbipexb- 
AMepHble IIeMeHTbI. MuTO3bI UpesBbIMaHHO pewKH. Bokpyr OTAeMbHbIX KeTOK 
B @HOpHHOUMAHOM BellecTBe OOpa3syloTCH NOJOCTH «pasxKWXKeHHA», NOABEHHE 
KOTOPbIX, IHO-BHJMMOMy, MOXKHO CBA3ATb C pesopOupyrouleH eATeMbHOCTbIO 
3TUX QJIEMCHTOB. 

TakuM OOpasoM, BO BTOPOH NOmMOBMHe GOepeMeHHOCTH HaGOwOsaeTCA AKTHBHOE 
3aceJIeHHe KJleTKaMH TpodoOsacta PuOpHHOWAHIX Macc, KOTOPOe ObINO OTMEe- 
YeHO BO BC€X H3YYeHHbIX NalleHTax. Kuerku TpodoOsacta, BeTpeyan xopomuit 
NMTAaTeIbHbIM cyOcTpaT B Bue PHOpHHONa, HAYMHAaIOT B Hero BpactTaTb H Kak 
Obl OOpasyioT B MsalleHTe cBOeobpasHy!O KyJbTypy TkKaHell. 

CrpoeHve TpooOacra B pasHbIX yYacTKaxX MMOAHOrO My3biIpA ueNOBeKa 
ONpeesAeTCA €fO B3aMMOOTHOWMECHHAMH C COCeqHUMH TKaHAMM. B naaueute, 
rye TpopoO1acT OMbIBaeTCA 2KHAKOH cpeqol (mMaTepHHCKOM KpoOBbIO), Ha ero CBO- 
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Puc Puc. 4 


Puc. 1. Ilnauenta uenopeka mpu GOepemenHoctH 20 Hegemb: J — BOpcHHKH, 2 —- 3/1eMeHTbI 
KsleTOUHOTO CJIOA BOPCHH, BpacTaiomlHxX B HOpHHOHA, 3 — naasmofManbHbIli TpooOmacT B 
COCTOAHHM HekpoOvo3sa H pacnagzenua. OO. 20, ox. 10 
Puc. 2. IIlnaueuta yenopeka mpH G6epemeHHoctu 30 Hefemb: 1 — BopcuHKa, 2 — xopHasb- 
Has ruactHHka, 3 — (pHOpHHOH Hoe BellecTBO, 4 — yBeNMUHBAIOMMeCA KeTKH TpooOsacta. 
@om 0 More < 
Puc. 3. Ilnanenta uenopeka mp 6epemenHoctuH 26 Hegenb: 1 — BopcHHKH, 2 — paspacTaHHa 
KleTOUHOrO TpoPobsacta B muOpHHoure. OG. 20, ox. 5 X 
Puc. 4. Ilnanenta uenopeka npu Gepemennoctu 24 negenu: 1 —BopcHHKH, coejMHeHHbIe PuopH- 
HOuOoM, 2 — KneTKH TpoobacTa, s3acensiouHe PHOpHHON. O6. 20, ox. 10 X 


JLAH, Tt. 114, No 4, ?KemKosa 


OofHOH NoBepxHocTH .ocOpasyerca MasmMognii. Ha rpaunue c ACU Ay asbHou 
TKaHblO, Kak, HallpiMep, B MecTe IIPHKpeleHHA BOPCHH H_B OOsMacTH ruiayqKoro 
XOpHOHAa, TpodoOs1act Meer KeTOUHOe crpoenne. IIpu coequHeHHH Cc (buOpu- 
HOHJOM 3JIEMEHTHI KETOUHOLO TpooOJlacTa NPOHHKAIOT B HePO H YacTO OOpa3ylor 
MaCCHBHbIe paspacTaHHuA. QJIeMeHTbI STHX PaspacTaHHll OOaaloT crocOOHOCTHIO 
K Npomudepaunn. [pu Bcex sTHx ycNOBMAX KNeTOUHbI TpopoOuacT He Meer 
CBOOOAHOH NoBepxHoctTH. IInasMoquanbublli Tpopobacr O6sajlaer JpyrHMU OCO- 
OenHocTaMH, Jia coxpaHenusa ero OObMHDbIX MOpouorwyeckuXx H PyYHKWMOHAb- 
HbIX CBOHCTB HeOOXOQUM KOHTAKT C MaTepHHCKOH Kposbio. IIpu coequHeHuH 
*Ke C MeUMAyasbHOH TKaHbIO H (PHOpHHOHAOM OH TOABepraetcH HeKpoOuosy 
M ucuesaer. Ilo cBouM cBolicTBaM Tpodob.lacT, crporo roBopa, He yKablBaercs 
B OOBMHYy!O PHCTOMOrMYeCcKyIO KlaccnHKaluio, MpeycmMaTpuBaloulyio BCero 
yeTbIpe Ppyllbl TKaneH. PasBuBwiuch B uNOreHe3se H3 IKTOJEPMaJIbHOTO 3a- 
4aTKa, OH IphoOpen coBeplieHHO CcBOeoOpasHble H B TO Ke BPeMA HEOMHaKOBbIe 
B efO pa3JIUYHbIX yUaCTKaX CBOHCTBa OCOOOM MpOBH3OpHOH TKAaHH, COCTAaBJIAIONIeH 
3apOJbILeBY!O YaCTb MaleHTb!l H OOecneynBaloulel OOMEH BeLIECTB MexKy MaTe- 
PHHCKUM HM 3apObIIeBbIM OpraHu3MaMH. C NO3HWHH (buoreHeTHyecKOH CuCTe- 
MbI TKaHel (**) ero ObII0 ObI WesIecoOOpa3sHO BbIAeIHTb B OCOObIi TKaHeBOli THI. 


MuctHtTyT 3KCMepHMeHTaIbHOH MeHILHHBI Tlocrynuno 
AxaweMHH MeHIHHCKHX HayK CCCP A ea O5y 


UMTHPOBAHHASA JIMTEPATYPA 
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rHCTOJAOLHA 


T. C. HBAHOBA 


4U YBCTBUTEJIDHbIE IJIEMEHTbI TOHKOLFO OTAEJIA KHWIEXHHKA 


(ITpedcmaeneno axademuxom K. M. Boikoeoim 21 I 1957) 


Mopdosorua NepudepHyeckux pelenTropHEIx MpHOopoB TOHKOTO KMIIeYHHKAa 
B HacTosiee BpeMA MpHBueKaeT BHHMaHHe HeBporucTosoroB (*“). 

O6pekTOM Hallux HcceqOBaHH cyKNIH KoWKH. IIpu usyyenHu yKasaHHblx 
CTpyKTYp HaMH MCHOMb30BaJICA MeTOA MeTHJeHOBOM cuHu BUponucn A. C. Jfo- 
reia. Ha ToTabHbIX IpelapaTaxX KMUIeYHHKa HaM ylaJloCcb yCTaHOBHTb, 4TO 
y KOK MAKOTHBI€ BOJOKHa B KMIUKY MOcTyMalor U3 OpboKelikH B COCTaBe 
HepBHOrO CTBOa. OTyebHOe MAKOTHOe BOJIOKHO Mocwe BbIXOJa U3 HePpBHOrO 
cTBOJla AMXOTOMHYECKH JeMTCAH Ha PAN BeTOYeK, KOTOPbIe pacnpocrpaHsloTcA 
110 MbIWIeYHOH TKaHH KHWeCYHHKa B IPOMObHOM H KOJIbUCBOM HallpaBJIeHHAX. 


| 
| 


Puc. 1. UyBcrBuTenbHoe OKOHYAHHE KyCTHKOBOM (opMBI B 
MBIMeYHOM CI0e. O6. 90, ox. 10 


OHO M3 TaKMX MAKOTHBIX BOJIOKOH peycraBseHo Hwa puc. 1. Jlannoe: 
BOJOKHO JlaeT Ha CBO€M TIYTH Oe€3MAKOTHbI€ BONOKHA, KOTOPbIe MHOrOKpaTHo ) 
AMXOTOMHYCCKH AeNATCA, OOpasyA cO%RHOe peBoBuAHOe OKOHYaHHe. Tepmu-. 
HaJIbHbI€e BETOUKH 3aKaHUYMBaIOTCA OYeHb YacTO OuAIKaMH. 

MakoTHoe BOJIOKHO, MpefcraBmeHHoe Ha puc. 2, e@KHT B MbIMNeTHOM 
TKaHM KuWwewHHKa. Ha mpenapate MoxHO HaOsWaTb, KaK JaHHOe BOJIOKHO 
HECKOJIbBKO pas JeIMTCH M OOpasyer acbdepeHTHoe OKOHYaHHe JpeBOBUAHO! 
(bopmpl. Muorne TepMUHaIM OKaHUMBaloTcaA OAWIKaMM pa3JIMYHOH Be.HUMHEI. 
Tloqo6upie adepenTHble OKOHYAHHA, OYCBHAHO, HY2XKHO TOJIKOBaTb KaK OKOH- | 
yaHuA NepHdepwyecKHX OTPOCTKOB KJICETOK CMMHHOMOSPOBbIX TaHrues. 

Kpome BbIMICONMCaHHBIX PeLENTOPOB, B TOHKOM OTJeNe KHWeCYHHKAa KOIIKH 
HaM yJanocb OOHAPyXHTb YYBCTBUTENbHbIe OKOHYaHHA KYCTHKOBOH opt, 
KOTOpble pachomaraiorcn 60 B CTpoMe raHransa, 1460 M0 nepucepuu ero B MBI- 
meuHOH TKaHH. | 
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Puce. 2. UyBcTBUTebHOe OKOHUAHHe APeBOBHAHOH (opMbI B MbI- 
meyHOM cyloe. OG. 90, ox. 10 x 


Puc. 3. UyscrBuTenbHoe” OKOHUAaHHe KYCTHKOBOH (OpMbI B 
cTpome rauraua. O6. 90, ox. 10 


Puc. 4. UyscrsutetbHoe OKOHYAHHe KYCTHKOBOH (pOpMBI B 
HeppHom cTBoe. O6. 90, ox. 10 
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Ha puc. 3 mpefctaBmeHo adepeHTHoe OKOHYAaHve B BUe KyCTHKa, pac- 
MOJIOKEHHOTO M@XKy HepBHbIMM KJleTKaMM B CTpoMe raHTvIMA. OcHOBHOe 6e3- 
MAKOTHOe BOJIOKHO, CMWIbHO M3BUBaadCb, MHOrOKpaTHO BeTBHTcH. TepMuHasu 
BeTOUCK OK@HUMBaIOTCH OAWIKaMA HW KOJIeUKaMH. 

Ha puc. 4 moKa3aHo, Kak 3a C¥eT BeTBIeHHA Oe3MAKOTHOTO BOJIOKHAa 
BOSHHKIM adiepeHTHble OKOMYAHUA, TePMMHAIM KOTOPbIX MMeIoT PopMy OuIA- 
weK WM Koleyek. JJaHHbIe KyCTHKOBbIe OOpasoBaHHA PacnOJlaralorcA BAOJIb HEPB- 
HOrO CTBOJIa TO Tepudepuu raHrivA MeXMbIMUeYHOrO CIIeTeHHA. 

IlomyueHHbIt HaMH MaTepHasl aeT BO3MOXKHOCTb CeaTb BbIBOA, YTO TOH- 
KM KMUICYHUK B3POCJbIX KOIeK HHHEPBUPYeTCA UyBCTBUTeIbHbIMM WpHOopamn, 
BOSHUKINMMU 43 MAKOTHDIX H O€3MAKOTHBIX HEPBHBIX BOJOKOH. MaKOTHbIe BOJIOK - 
Ha ABJIAIOTCH OTPOCTKAMM UYBCTBUTECJIbHbIX KIeTOK WepeOpociMHalbHoro IIpo- 
ucxomyeHHa. Be3MAKOTHbI€ BOJIOKHa ABJIAIOTCH OTPOCTKaMH UYBCTBHTEIbHBIX 
KmeToK II Tuna Jlorena. 


VWuctutyt dusnonoruu um. VW. II. Mapnosa Tlocrynuso 
Axkajemuu HayK CCCP bel, 1957 


WHTHMPOBAHHAA JIMTEPATYPA 
1F.W.Carpenter, J. Comparat. Neurol., 29,553(1918). *? E.M.Kpoxuna, 
Apx. anat. rucTo., 4 9MOpHon., 29, Ne 5 (1952). *O.H.Buuorpagosa, Apx. anat., 


(988), H aMOpHon., 29, Ne 4 (1952). #H.T. Konocos, Becru. JIFY, 300norua, Ne 9 
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? 300/0r Hf 


B. H. KYJIHKOBA 


CA YYAHM TEPMA®POJHTH3MA TOHAJIbI Y MEJLY3bI 
RATHKEA OCTOPUNCTATA 


(ITpedcmaeaeno axademuxom E. H. Tasaceckum 7 11 1957) 


IIpu mpocmorpe Matepuvasa 110 pasMHOxKeHMIO THApOUHON Mexy3n Rathkea 
-octopunctata (M. Sars.) (cem. Margelidae), co6panuoro merom 1954 r. na Myp- 
MaHCKoOu Ononornyeckoit cTaHiMu B JJaibHux Senenwax, Hamu Obl OOHapy2KeH 
MHTepecHbIM CyuaH PpasBHTHA AWeBLIX KJIeETOK B MY)KCKOM Tonajle, XOTHA, Kak 
paBuyo, 2Ta Mefly3a pa3yeubHomona. BooOme cpequ KHMIeCYHOMOMOCTHBIX H3- 
BeCTeH PAR BUOB, WIA YaCTH H3 KOTOPHIX repMacdposuTH3M—ABeHHe 3aKOHO- 
MepHoe, a y APyrHX OH OOHapyKUBaeTCA JIHUIb Y HeSHAYHTeMbHOrO uMCIAa 
oco6el. K mepBbiM OTHOCHTCA, HallpumMep, Megy3a Amphogona apsteini, y 
KOTOPOM roHajbl paciOsORKeHbI Ha BOCbMH PafMaJIbHbIX KaHawaXx, pH 3TOM Myx- 
CKHe HW KeHCKHe YepesxyioTca MEY coool (*). 

Tepmadpoyutupt takxe Eudendrium simplex (?), Eleutheria u Cladonema; 
y AByX NoceqHAX POpM MOJOBbIe MPOAYKTH! pa3sBUBAaIOTCA B OCOOOK BbIBOAKOBOM 
NOJIOCTH, MpHYeM AMMEKeETKM PaCHOJOMKeHbI Ha OpasIbHOH, a ciepMaTO3OH]bI 
Ha aOopambHOH ee creuKe (*). Bo Bcex STHX cuyuanX pedb uJeT 0 repMadpoyu- 
TH3Me He 2Kelesbl, a ocoOu. Kpome ykKa3aHHbIX IpMMepoB, CyualHblt repMa- 
poxuTu3m Opin oOHapyxenH y Clava multicornis, Leomedea conferta u HeKo- 
TOPbIX TpomuyecKkux Stylasteroidae (*). 

B KavecTBe IpWMepa KHINeUHOMONOCTHOrO c repMadpoAUTHOM roHaqoH MoxK- 
HO yKa3aTb Ha Clava squamata (M.) (°). XoTs 3TO HOpMaJIbHO pa3jebHONOMAaA 
dopa, Méiin (°) Haxoqun u3speyKa BcTpedalomMeca MY2KCKuHe repMa*poyuTHpIe 
TOHOOpbI, B KOTOPbIX HapsxAyy c OCHOBHOM MaccOH pa3BHBaIOlMXCA CeMCHHBbIX 
KJIETOK HM@JIMCb OJMHOUHbIe KPyNHble AWeKeTKH. [IpH sTOM OH He HaOsIOJau 
HUKOra B TAKUX TOHO*OpaX SoHE ORHOH AMWeBOH KNeTKH, Ja H Ta B KOHLe 
KOHILOB pesopOupoBanacb. Tloqo6ubie repMadposMTHble MyKCKHE TOHabl OBI 
Halijenbl Hamu y Mefy3pi Rathkea octopunctata. Marepwan coOupasca c 
20 u 30 VI; duxcaTopoM cirymwKua wKUAKOCTh By3ua, cpesbl OKpalliMBasuCb *Ke- 
Jle3HbIM reMaTOoKcHIHHOM m0 Teltyenratiny. Cpequ 92 ocoOel c pasBuBalonlN- 
Mca TOOBLIMH IposyKTamu 40 SK3eMIIAPOB OKa3asIMcb C MyKCKUMU, 49 — c 
*KEHCKUMH HM 3—c repMadpOAMTHbIMM TroHayaMH. 

PasBuTHe MONOBbIX KJIeTOK IpOHCXOAMT Ha MaHyOpvyMe Mejly3bl. Y CaMILOB 
TOHayla UMeeT BU BSAYTHA HEMpaBHIbHOM CopMbI, HHOFAa CNVOlIb, a HHOra 
¢ MepepbiBaMu oKpy2Kalollero MaHyOpyyM. 

YkasanHble TPH cyyad repMadposUTHOM TOHabl HECKOMbKO OTJIHYAIOTCA 
pyr or Apyra. Y ofHoro sK3eMIIsApa CpeAW MyXKCKUX MOJOBbIX KIeTOK Ha pas- 
HbIX CTAUAX PasBUTHA HaOmMOJaNucb [Ba KPYUHbIX OBOLHTA, JeKAWMX Ha Mpo- 
TUBOMOOXKHLIX CTOpoHax MaHyOpuyma. Y Apyroro sKsemNsapa HaliqeHa oyna 
Takad knerKa. 1, HakOHell, B TPETbeEM CIY4ae HMEJOCb TOJbKO HECKOJbKO Tpyni 
MejIKUX oBouMTOB (prc. 1, a). TloqoOnbie cKONIeHHA MeJIKHX OBOIMMTOB BCTpe- 

qaJIMCb H B epBbIX ABYX CyYaAtX — OHM pachOslaraMcb WIM OKOIO KPyMHbIXx 
OBOLMTOB WIM WeKanu oTAembHO. KpynHpie OBOUNTE! HaXOJMIMCb OMKE K Ha- 

Ppy2XHoH MoBepXHOcTH TouHajBl. 
; Kakux-H00 BUAUMbIX HapyllieHHul mpomwecca cuepMaToreHesa B 3THX TOHAa- 
WlaX 3aMeTHTb He yasmocb. CpaBHeHve OBOLHTOB, HalJeHHbIX B My2XKCKOH roua- 
"le, C COOTBETCTBYIONIUMH CTaUAMM OBOreHesa HOPMAJIbHbIX 2KCHCKHX ocooeli 110- 
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Ka3ajlo, ITO y HUX HeT HMKaKHX MpH3HaKoB JereHepalMu. OTH Tp OBOWMTA 
ene He JOCTHIIM MaKCMMaJIbHOrO pasBUTMA: ux pa3sMepbl Oblmu 18—20 yp, a 
IPH HOPMaJIbHOM OBOreHese Hapsy C 
TaKMMM 2K KJI€TKAMM IIPHCyTCTBYIOT U 
6omee KpynuHble (25—32 pw). [lo cocroa- 
HMIO Apa OBOMMTHI repMa:poAuTHbIX 
ocoGeli He OTHYAIHCb OT OBOIMTOB Ta- 
KOH 2Ke BeJHUHHbI pH HOpMaJbHOM 
oporenese. B TOM B ApyroM culyyae B 
Alpe weTKO BbIpaxKeHbl OOOMOUKA, OK- 
pyrloe AAPbIUKO H TOHKWe HUTeBHAHbIe 
XPOMOCOMbI XpOMOMepHoro cTpoeHHA 
(puc. 1, 6, 6). Memnkue OBOMMTbI rep- 
MacbpoOAUTHBIX TOHay HHYeM He OTWIMUAa- 
JIMCb OT TaKOBbIX B HOPM@JIbHBIX 2KEH- 
CKMX roHaflax, OHH OOsaqanu OTHOCH- 
T@JIbHO KPyIHbIM APOM VM AJ{PbILIKOM. 

B murepaType omucaH pay clyuaeB 
NOABJICHHA AMMEBbIX KJIETOK B CEMCHHH- 
KaX pa3J[eIbHOMObIX BHAOB HW cpesH 
Upyrux rpynm »xuBoTHBIX. BesenOepr, 
HallpHMep, YKa3blBaeT, UTO y CEHOKOCHa | 
Acantholophus cpequ 200 camyoB B Tpex | 
clyuaixX OH Halles] pa3BMBarloulueca 

- aiuekmetku (°), [IpHBoqumpld uM pHcy- 
S250, HOK (28, 28a) upesBbIyaiHo HaNOMHMHaeT 
PE083 3005806 HalieHHble HaMH KapTHHbI. Y pakooo- 
Pa3HbIX aHaJIOrHYHOe ABJCHHe OTMEYeHO 
G4 PSO S8.0 OS OS Sorpadom (*) y Lepidurus (Apus) pro-— 
Suge eeesse ; ductus. OH Ha6mofqan cpeyu cTaqui | 
2 cmepMaToreHe3a THIHYHO pa3BHTbIi 
alimepolt doumHKyuJ. | 
MoxKHO OTMeTHTb H OOpaTHBIe COOT- | 
HOWeHHA — HasIMuuve CeMeHHBIX Joel 
B roHaylax caMOK. Takoe sBJIeHHe cpeJy | 
pakooOpa3ubix eme B 1889 r. ObIMO 
onucaHo BepuHapjom y Triops cancrifor- 
mis (°). B nocmeqHee BpemMa CeaHbI HH 
TepecHble HaOJIOJCHUA Hall STHM Ke BU-- 
WOM: OKa3aJlOCb, 4TO IORKHbIC NMOMyA- | 
IMM MMeIOT CaMI[OB H CaMOK; CeBepHee | 
CaMI[bI BCTpeyaloTcad clopaquyecku, aB 
elle Oolee CeBepHbIX palioHax apeaua | 
paciipocrpaHeHua 9Toro Bua (Bpura-- 
Hua, UlBeuua) onaqarwrca TOMbKO rep- | 
MapOuTHbIe CaMKH, YwMeroulve ovote- | 
stis (°). | 
Somormueckuli HHCTHTYT Ilocrynuso 
Axajlemun Hayk CCCP 25 Il 1957 


Puc. 1. Yuactku repmappoxuTHo roHaybl 
3 9k3emnsiapoB Rathkea octopunctata 


UHMTHPOBAHHAS JIMTEPATYPA 


1 ar TOW : e, allele Fale eee in The Fa-4 

; una and Geography of the Maldive and Lacca-4 
dive Archipelagoes, 2, 1906. 2S.MotzKossows Sein} Zool. expér., 3 (1905). 4 
°C. Hartlaub, Zool. Anz., 9 (1886); 10 (1887). 4 H. Broch, Hydroida in Tierwelt# 
der Nord- und Ostsee, 13 (1928). ° B. Fé yn, Roux’Arch. Entw.-mech., 109 (1927); 110] 
(1927). ®° H.Bésenberg, Zool. Anz., 28 (1904). 7 N. Zograf, Zool. Anz., 30,] 
(1906). 8 H. Bernard, Nature, 43 (1889). 9R. Longhurst, Bull. Brit.J 
Museum (Natural History), Zoology, 8, Ne 1 (1955). 
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Hoxaane Akagemun nayr CCCP 
1957. Tom 114, Ni 4 


PH3HOJIOTH fl 


WM. Tl. HAKHTHHA 


YCJIOBHBIE HHTEPOWENTHBHBIE WH SIKCTEPOLLENTHBHbIE 
PE®JIEKCbI MPH OFPAHHYEHHOM NOCTYNJIEHHH COJIM 
B OPrAHH3M 


(IIpedcmasaeno axademuxom K. M. Beixosum 14 XI 1956) 


B mpofomKeHue pador (4, °, 7) m0 Hsy4eHMI0 3aKOHOMepHOCTeli eATemb- 
HOCTH BHYTPe€HHerO XHMHYECKOFO aHaM3aTOpa MBI BBINOJIHHIH Cepuio UCCeso- 
BaHHH B YCNIOBHAX SKCIePHMeHTAaIbHO H3MeHEHHOTO CoseBoro OalaHca B Opra- 
HH3Me. Biv BbIpadoranbl MMUeBbIe H JBHTATebHO-OOOPOHHUTeJIbHbIC YCJIOBHBIE 
peleKcbl Ha OPOWeHHe CIM3HCTOH H30MpOBaHHOTO OTPe3Ka KUINCUHOM neta 
1—1,5% pacTBOpoM NoBapeHHOl CoM HM AudPepeHuupoBoUHOe TOpMOxeHHeE 
Ha OPOlleHHe KHIWeTHOH Mersin Bob. IIpH LononHHTeIbHON ComeBOH Harpy3Ke 
(yTeM peKTaJIbHOrO BBeeHHA PacTBOpa Cou) HaGsIOAaNOCch NaeHHve BeHUHHBI 
TOJIOMUTEIbHbIX COJIEBLIX HHTePOINelTHBHBIX peJIeEKCOB H paCTOPMaxKUHBaHHie 
TudepeHuMpOBKH, YTO CBHeTebCTBOBAIO 06 H3MeHeHHH (byHKIMOHaMbHOrO 
COCTOAHHA BHYTpeHHeroO XHMHYeCKOrO aHaN3aTOpa (4). 

B xojle Jambueliiero HCCIeAOBaAHHA 3THX BOMPOCOB BCTasa 3aaya U3yyeHHA 
(PYHKUMOHaIbHOTO COCTOAHHA BHYTPeHHerO XHMHYeCKOTO aHaH3aTOpa B YCJO- 
BHAX He MOBbIIMeHHOFO MO CpaBHEHHI0 C HCXOJHbIM, a NOHWXKeEHHOFO NOCTyMIeHHA 
NaCl B opranHu3M. Ja 3TOrO B yCNOBMAX XPOHHUeCKHX OMbITOB y CoOak, HMero- 
I[MX BbIBeJ[eHHbIN HapyXKY MPOTOK OKOJIOYIWHON CJIOHHOM *Kee3bl M H30JIMPOBaH- 
Hb OTPe30K TOHKOM KuKH (no Tupu-Benna), Onin BEIpPaOoTaHbI yCJOBHBbIe 
pebleKcbI: a) ComeBbIe HHTePOLMenTHBHbIe (OpomeHve KuWIeYHOH neTAH 1—1,5% 
pactBopom NaCl — nosoxuTebHEI paspaxuTesb; opomenne BoLoK — And- 
tbepeHIMpoBKa K HeMy) Ha 6a3e NuImWeBOoro NoxKpensenuA (y cobaku MuibKn) 
U Ha 6a3e JBuraTesIbHO-OOOPOHHTeIbHOH peakiuu (y co6axu Hepuxa), 6) skcTe- 
POWeNTUBHbIe 3pHTebHbIe (34xKUTaHHe JAMMOUKH: CBeT JIeBbIl — MOJIOAHTEb- 
HbIM pa3s[paxKUTeb, CBeT IpaBbi — AudepenupoBaHHbI PasipaxuTeb Ha 
6a3e MuueBoro NoAKpenmenua (y coOaku Musbku) u KOKHbIC 9KCTEPOIMeNTHB- 
ble (MelicTBHe KacamKuM B OOacTH Oefpa c puTmom | pas B CeKyHAY— MOJO%KH- 
TeJIbHBIM pastpaxutemb u 1 pas BS cekyH — AudepentupoBounbit pasmpa- 
XKUTeIb) Ha Oa3e ABuTaTeIbHO-OOOpoHuTembHOrO peeKkca. [locmeqHHe cJy- 
KWH MaTepHasioM [Id cpaBHeHus. COOTBeTCTBeHHO XapakTepy W3y%aeMblXx 
peakiuli Beslach perucTpalluA CMOHOOT/eJeHUA B eNeHHAX WkasbI, KAMorpadpu- 
yeckast 3aNvcbh JBMXKeHHA 3ajHel swamp (no metoquKe H. H. Honsxoszon (°)) 
WH XapakTepa (blXaHHua. 

Tlocae ycTaHoBsIeHuA HCXOMHBIX BEMUMH IKCTEPO- HW MHTCPOMEMTHBHBIX YCJIOB- 
HBIX PecpI€KCOB, a TAKA KOHTPOJIbHEIX OMbITOB , MOKASHIBAIOIIUX , UTO 5—7-J\HEB- 
Hbii MepepbIB B paGoTe He BHISLIBACT CYUCCTBEHHBIX CIBHTOB B AMHAMUKE YCJOB- 
HopedieKTOPHOH JeATeIbHOCTH, USMCHAMICA COMeBOM PeXKHM NOMOMbITHBIX CO- 
6ax. Jlna 3HaYHTeMbHOFO YMeHbUIeHMA NOCTYMICHHA COeH B OPlaHH3M %KMBOT- 
HbIe€ MepeBOMMIMCb Ha OTHOCHTeIbHO «OeccoseBy1o» AueTy. M3 oOpmuHoro muite- 
BOFO palHOHa MCKIOYaach He TOJIbKO COJIb KaK TaKOBaA, HO TaK7Ke xme6 u 
maco, cosepxamne NaCl. IlocneqHee (Msico) 3aMeHsAuIOcb Ka3senHoM (10 r B CyT- 
KU), MO6aBsIAeMbIM BMecTe c caxapom (50 r) u Macnom (20 r) K OBCAHOM Kane 

Kak moKa3aJIH OMbITbI, BO BpeMs COepKAHHA XAUBOTHDIX HA YKa3aHHOU AMeTe 
MMeJIH MeCTO OTUeTJIMBbIC H3MeCHCHHA BeIMYMH WHTePOLMeNTHBHbIX YCJIOBHBIX 


peJIeKCoB. 
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IIpuBeyem B KauecTBe IIpHMepa IIPpOTOKOJ OMHOrO H3 KOHTPOJIBHbIX OIIbITOB 


(co6axa Muabka, Onbit 10 XI 1953 r., ta6n. 1). Ta6Oauna 4 


Bpema usonu- | JlatenTHpii| BesmanHa ye- 
Bpema YcNOBHbIN pas apaxuTeJb peers tials ne eeeeeiaie! | = 
a ee 
15 uy. 33 m. | Caer meBpii(-++) 30 ) 
15 4. 44 m. | Caer nmpaBpii (—) 30 14 
15 4, 46 m. | Opomenne kuweunnKa pacts. NaCl 1,0% 
(+) 30 6 5 
16 uy. 00 m. | Opomenne kumeuHuKa pacts. NaCl 1,0% 
te) 30 4 44 
16 uy. 05 m. |Opomenue kumeyHuKa BOROK (—) 30 29 i) 
16 u. 10 m. | Opomenve knweuHKa pactB. NaCl 1,0% 30 8 13 
16 4. 15 m. | Caer meppit 30 Vid 20 


11 XI co6aka Munpka Opiia nepepeflena Ha GeccouleByto AueTy. B ycsoBHAx 
H3Me€HEHHOTO coueBoro OOMeHa HaOsIOMaOCb 3HAYHTeNbHOe MOBbILUeHHe MHTe- 
pOUeNTHBHOTO covleBoro pedeKkca Hw yysweHne AudpepenuupoBKH. B To xe 
BpeMA Ha SKCTePOLeNTHBHbIe NMMEBbIe pe*eKCbI OeccomeBad AueTa He OKasawa 
BJIMAHHA. . 

B noy_TBepKeHve CKa3aHHOrO NpHBeeM IpOTOKOJ OMNbITa, MpoBeseHHOrO 
Ha 6 JleHb cOJepxXanHA XMKMBOTHOTO Ha GeccoeBoH JueTe (coOaka Muubka, 


onpir 16 XI 1953, Ta6n. 2). 
Ta6auna 2 


Bpema usomu- | Jlarentuprii| Bemmanna yc- 


Bpema YcNOBHbIM pas qpaxkUTeJIb PoBaHHoro jeli-| mepHog, JIOBHOTO CJIL0- 

CTBHA, CeK. CeK. HOOT eJIeHHA 
16 4. Cpe? meBbiit 30 8 24 
16 4. 16 m.| CBer npaBpri 30 14 10 
16 4. 21 m. | Opomenve kuweuHuKa pacts. NaCl 1,0% 30 3 33 
16 4. 26 m. | Opomenue knmeuHuKa pactTB. NaCl 1,0% 30 3 30 
16 4. 31 m.| OpomeHve kuwedHuKa BOOT 30 8 8 
16 4. 36 Mm. | Opomenue KHmedHHKa pacrB. NaCl 1,0% 30 4 27 
16 u. 44 m.| CBer neBpiit 30 5) 19 


MsmeHeHua B XapakTepe MpOTeKaHHA MHTePOLelTHBHBIX COJIEBLIX PesIEKCOB 
HMeJIM MeCTO Ha BCeM IIPOTAXKeHHH COJepXAHHA HKUBOTHOLO Ha OeccoseBol AueTe 
WH ObICTpO CrlaxKHBaIMCh Up MepeBosle X2XMBOTHOTO Ha OObINHBI mMMueBO! 
pauMon. Kak BuAHO 43 aHHbIxX TaO. 3, Ha 2 ReHb MOcMe MpekpamleHua Geccowe- 
BOHM JM€Tbl BeIHUMHbI YCJIOBHLIX petPIeKCOB BePHYJIMCb K HCXOJHbIM (OnbIT 
18 XE 953) Fe 
Ta6auna 3 


; Bpema usomu- | Jlarentupiii] Beamanna yc- 

Bpema YcOBHbIN Pas WpaxuTesb poBaHuHoro Zeli-| nepHor, JIOBHOFO CJIIO- 

CTBHH, CeK. ceK,. HOOT Je JICHHA 
12 yu. 10 m. | CBer nespiii 30 6 22 
{2 u. 15 m. | Caper mpappimt 30 6 5) 
12 4. 20 m. | Opoutenve kuureunuKa pacts. NaCl 1% 30 8 6 
{2 4. 25 m. |Opomenve KumeuHuKka pacts. NaCl 1% 30 6 12 
12 4. 30 m. |OpomeHve KumeyuHHKa Bogoli 30 22 4 
{2 4, 35 m. |Opomenue KumeyHHKa pacts. NaCl 1% 30 14 6 
12 4. 40 m. | Caer smeppiit 30 7 18 


YMeHbINeHHe COeBOrO OasaHCa CTOJIb Ke OTYCTIMBO CKa3alOCb HM Ha ABH- 
PaTebHO-OOOPOHHTEJIBHBIX YCJIOBHBIX COJIeBbIX petpleKcax. Tak, B KOHTPOJIb- 
HOM OIbIT€ MOJOKATCIbHBIM MHTePOWeNTHBHIM CHTHAJ BbISbIBa MHOTOKpaT- 
HbIe MOAbEMbI Jallbl M SHAYHTEMbHOe YCHJIeHve M yUaleHve AbIXaHUA; Auddpepen- 
IWMpoBka He Opla NOHO; coOaka Nepectynmaslac ambi Ha Many, a AbIxXanne He- 
38HAYMTeEIbHO yyalilamocb (puc. 1). 
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Ha 3 ACHb Pe3skO OFpaHHYeHHOrO NMOCTYNMeHHA Coueli B OpraHH3M KOpTH- 
KaJIbHbIM aHaJIM3 WHTeCPOUeNTHBHBIX pas{paxkUTeell Mpetepries XapakTepHbie 
H3MeHeHHA. TlomoxKuTebHbIT yCNOBHBILi CHTHas HECKOJbKO ycuuIMICH: YacToTa 
NOAbEMOB Jlallbl 3aMeTHO yBemHyHacb. B TO xe BpemA UddepenwupoBKa 
yoyulusach, Cqelaiacb OHO «Hy- 

JleBol». YcueHHe TOPMO3HOrTO Mpolecca fi = M 
HIUaJIO CBOe BbIPaxKeHHe B BUe MOCJe- ; 
MOBAaTeIbHOrO TOpMOxKeHHA. Beweq 3a \ I 
IipoOoH TOpMO3HOTO pa3ypaxkuTea 0- 
_JIOMKUTEIbHLIN HHTePOWeNTHBHBIM yCso- 
BHbIM pediekc B TeYeHHe 12 MMH. He = =—————— 
IIPOABJIAJICA. OKCTEPOLMeNTHBHbIe YCJIOB- NaCl Goda 
Hble pedleKCbl, Kak H B lpebiyulem 
BapHaHTe OMbITOB, pH YTOM OCTAHCb 
HeH3MeHeHHbIMH (puc. 2). poe : 
} Toyo6upie pesybTaTsI 6B no- ie ‘ @ — MOJOKUTEIBHBIM JBHTaTeJIbHO- 
POHHTeCJIbHbIN YCJIOBHbIV pedstexc Ha 
JYUeHbI HaMH HW ITIpH MNOBTOPHHIX opomenne KumeyHOM merau 1,5% NaCl, 
IIpHMeHeHHAX OeccomeBol WMeTh, 6 — Auddpepennuposka Ha opomeHue Kuue- 
mlocuie MOCTaHOBKH, cCooTBeTCTBeHHO, “HOH MeTAH Bonol.CBepxy BHus — ABuxKe- 
HHe 3afHeEH KOHCYHOCTH; JbIXAaHHe, OTMET- 
KOHTPOJIbHBIX ONBITOB. MB STHX ONBI- xa GesycNOBHOrO pa3sipaxuTesa; OTMeTKAa 
TaX HMeCJIM MeCTO H3MeCHeEHHA peduiek- YCJIOBHOPO PasfpaxKHTeA; OTMeETKA BPpeMe- 
COB; YCHJIHBaICH WHTepolenTHBHbIi HM 5 ceK. 
COeBOH MOJIORKHTEIbHLIM YCJOBHBIM 
peduekc H yyuluanach AudpdepeHuHpoBKka NO CpaBHeHHIO C KOHTPOJIbHbIMH 
MOKa3aTeAMH. 
TlapanmenbHO BbILIeCOMMCaHHbIM HCCJIeqOBaHHAM OblJia MpoBeseHa Jonos- 
HUTe€IbHad CepHA OMbITOB MO OHOXHMHYeCKOMY aHasM3y Moun. B Tevenne H- 


eee Mian ae es he 


NaCl Kac.+ 
NaCl boda Natl ae 
EG LM. 164, EEN. 44.26, AW ULE ae 
a 6 6 é d 


Puc. 2. a — MOMO*KUTebHbIH ABHTaTebHO-OOOPOHHTeJIbHbIM] yCJIOBHbIN pedseKc BO BpeMs# 6ec- 

comeBoH jueTbI; 6 — LuddepeHuMpoBKa Ha OPOMIeHHe KHUeUHOH NMeTIH BOLO BO BpemaA Geccose- 

BOHM JIHEThI; 6, e — MOCeOBATeMbHOe TOPMOMKEHHE MOMOMKUTEMbHOTO YCNOBHOFO pedieKca nocne 

IpHMeHeHHA AupdepenuupoBounoro curHasa; O — 9KCTePOMENTHBHLIM MOJOMKHTEbHbIM YCOB- 
HBIM. pediekc (KO%KHO-OOOPOHHTeJbHHIN). O6osHayeHHuA Te %Ke, uTO H Ha puc. 4 


TeJIbHOrO CpOKa BO BpeMA HOCTAHOBKH KOHTPOJIbHBIX OMbITOB OlpeyeANOCb 
Komuyectso NaCl no cnoco6y Mopas ytpenueh nopynu moun. B stor nepnoy 
OHO PaBHAJIOCb B CpeHeM 0,08%, BO Bpema Ke GeccomeBoH AueTbI CofepKaHHe 
NaCl sp move nagano yo 0,03—0,02%. Takum o6pa30m, B ycOBUAX 9KcTIe- 
PUMCHTAJIbHO BbISBAHHOH CoeBOM HeEAOCTATOUHOCTH HapylWieHHA HHTepOuelTHB- 
HbIX pecbsleKCOB HW FyMOpaJIbHble CABHTM MpOTeKaloT CHHXPOHHO. 


Jlenuurpagyckull rocyqapcTBeHHbIM YHHBepcuter Tlocrynuao ~ 
R um. A. A. )KqaHopa 23 VII 1956 


WMTHUPOBAHHAA JIMTEPATYPA 


1 : fipanmeTbAHU, BbIcwadA HeEPBHAA JeATeIbHOCTh H PelleNTOPbl BHYTPCHHHX 
Ss Haus AH CCCP., 1952; Tp. Wucr. dusnon. um. HW. II. Tlapnopa, 5 (1956). 
2K. M. Bowl kK OB, )KyPH. BBICII. HepBH. JeaT., BB. 471955)... EY Baca I eBCKAad, 
Biomn. axcn. 6uon. u Med., Ne 3 (1949); Pusvon. wypH. CCEP Hae l, 291955). Vi. Jl. A a- 
kutuua, JAH, 109, Ne 3 (1956). Bl WEIL ACV aie 0 10) Ba, @usvon. x2ypH. CCCP, 
41, 103 (1955). 6 A. A. Casuy, uccepranna, Cio, 1913: C. B. X a3eu, J[uccep- 


yauua, CI16, 1908. 
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@PHSHOMOL HA 


H. M. METPYHb 


HEKOTOPbIE OCOBEHHOCTH JbIXAHHA YEJIOBEKA 
YEPE3 PA3SJIMUHBIE YYUACTKH KOKH 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 15 I 1957) 


B upegbiqyuyux uccmeqopanuax (’, **) Hamu OblIO ycTaHOBJIeEHO, 4TO Yepes 
KOKY YeNOBeKa B COCTOAHMM MOKOA Normoujaerca B cpewHem 174,6 cm® O, B vac 
H BbIensetca 174,0 cm? CO, B ¥ac H YTO Ha MHTCHCHBHOCTb STOFO Tipomecca OKa- 
3bIBaeT BJIMAHHe Kak BHeIIHAA TeMMepatTypa, Tak u dusnHueckaa paOota. Jlan- 
HbIX 2Ke IO W3y4YeHHIO TONOrpadpuyecKHx OcoOeHHOCTeH AbIXaHHA y UeOBeKa 
Jia BCeH MOBepXHOCTH KOXKU B JHTepaType HaMH He OOHapyxKeHO. Mmerorca 
JIMIUb PaspO3HEHHbIe JaHHble O BbIseneHHH CO, u NorsomjeHHu O, yepes KORY 
KHCTH M Mpegmmeupa (°, 12, 242%), yepes KO*KY KYJIbTH WH 30POBOH KOHEGHOCTH 
(2), uepes KO*KY WKHBOTa y 3AOPOBbIX HM OobHbIX JeTeH (*'). B paOorax (4, ™, 
16 20) y3yuaslocb lmpoxomyeHHe CO, yepe3 KOKY Tyleya 43 PasJIMGHbIX BOL, 
HACbIINeHHbIX YIIeKHCMOTOH, a B paOotax (+7 *°) — npoxomyeHve O, vepes 
KOKY MpefNewbA HW3 BOAHOH cpeybIl, HacbILeHHOH KucMOpoyqoM. OqHako, Kak 
nokasamu Xesmbye u CeCepr (1°), cKopocTb KOXKHOrO BCaCbIBaHHA Ha Pa3JIHUHbIX 
yuacTkax pa3Hasd. Ilosromy MoxHO ObIIO IpeANONORKUTL, YTO MU AbIXaHve Yepes 
pasIMUHbIe yUacTKH KOK WpoTeKaeT No-pa3sHomy. BulacHeHue 3TOrO BOMpoca 
peycTaBudeT OOOH HHTepec AIA MPOMBIIMIeHHOH HW CebCKOXO3AHCTBEHHOM 
TOKCHKOJIOPHH. 

Jina usysenua ToMorpaduyeckux OcoOeHHOCTeH AbIXAHHA Yepes KORY Hamu 
IpoBeyeHbl UcceqoBaHHA Ha 10 MpaKTMyecKkH 3Q0PpOBbIX WHUax (6 MyXKUMH U 
4 2KeHILMHbI), HAaXOJMBIIMXCA B COCTOAHHH MOKOS (JleKa Ha CIIMHe HIM Ha *KUBOTE) 
Ha IIpOTAXKeHHM OHOrO, pexke JBYX YacoB pH TeMIlepatype Bosqyxa 20—25°. 

Jina MpopeqeHua UccieqoBaHH HaMM CKOHCTPyHpoOBaH CMelMabHbI an- 
mapat (puc. 1), cocrosmui us IpweMHuKa MW rasoaHanuTMYecKkol uactu. Ipuem- 
HUK CJIYKUT pesepByapOM BosqyxXa, KOTOPHIi BO BpeMaA McCeqOBaHUA CONpH- 
KaCaeTCa C HCCJIEyeMbIM YYaCTKOM KOXH, a B ras0aHaMTHUecKOM yacTH yaB- 
JIMBaloTCA BOJAHbIe Mapbl HU COy. 

Visyyenve fbixanua Yepes KOXKY MpOBOAMMOCh Ha CMeAyIOMMX yuacTKax: 
TpyAb, XKMBOT, CIIMHa, MOACHMIa, Oe_po cllepequ M C8aqH, KMCTb M Mpepmewe 
oOeuX PykK, CTOMa HU rowleHb OGeuX HOF. 

Ilepeq uccnegqoBaHvem Bce yuaCTKH KOK, Yepes KOTOPHIe ompeyenaocb 
normomenue O, M BbIqenenve CO, OOmpiBanuch HW OOesxKUpUBanuch. 3aTem Ha 
STH YUaCTKH HaKJaqbIBaHCb M TepMeTHYeCKH NPHKpellANuCch MpHeMHUKY; 
KOHCYHOCTH 3aKJNOYAIMCh B IWIeTH3MOrpadbl, H3POTOBJIeHHbIe W3 MIpopesHHeH- 
Hou TKaHH. Ilocne storo K KaxkJOMy MpHeMHMKy Mu MerusMorpady mpucoeyu- 
HAJIM Ta30aHasIMTHYeCKylO YacTb allapaTa M Upucrynanm K HccCeOBaHHIO. 

Baarofapsa nepvosuyecKOMy CKHMAHHIO UM pa32%KHYMaHHIO BKJNOUCHHOLO B CH- 
cTeMy allapata MexaHWyecKoro Hacoca B allllapaTe cosjaBaslacb pelupkysa- 
uA Bostyxa. Llocnequuu, mpoxogs yepes U-o6pasupiii cocyy c cepHol KuCMOTOH, 
OCcBOOOAAaJICA OT BOAAHLIX NapoOB, a B NOPOTUTeMe C MAKPONOpucToOH MacTuH- 
KOM, 3aMOJIHCHHOM pacTBOpoM GOaputTa,— or ykseKucnorh. Ilo oKonuaHHH 
UCCHEOBAHUA, OTTHTPOBAB HaXOMAMMMMCA B NOrIOTHTeNe pacTBop Sapna maBe- 
JI@BOW KHCIOTON, Y3HaBaJIM KOJIMYeCTBO CBA3AHHOM B HeM CO,. Sarem Becb BO3- 
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AyX M3 IpHeMHUKa BbITeCHAJICA B CTCKJIAHHbIM COCY], HM UCCeOBAJICA B HECKOJIb- 
KO MOQMHUMpoBaHHOM Hamu ammapate Opca (*°). Ilo ysmenenuio ra30Boro 
cocTaBa BO3yxXa B NpHeMHUKaxX HW MeTH3MOrpadax 3a BpeMaA uccyeqOBaHuA 
H 10 KOJH4eCTBY CBASAHHOM B NorsoTuTeiax CO, OnpeserAM BeMYHHY MOrso- 
M{CHHOPO KOXKeH Pa3sIMUHbIX YUACTKOB KHCIOPOMa H BbIAeMMBIUelICA yrIeKUCO- 
TbI C TOUHOCTHIO No 0,05%. Kpome Toro no pasHHle B Bece CepHOli KHCJOTHI B 
U-o6pasHom cocyye Jo MU Mocme uccieqoOBaHUA ONpeemsOch KOMMYeCTBO BO- 
AAHBIX NapOB, BbIJeNMBIUMXCA Yepe3 COOTBETCTBYIONLMH yUacTOK KOXKH, 

Hapsajly c ompeyenenuem BpiljeuB- 
melica uepes Koxy CO, uw norsomenHoro 
O, MBI HccIeOBaJIH JerouHbIit ra3006MeH 
(meroqom Jlyruac — Xomjena), Temne- 
paTypy KOXKH, a TakxKe Morooryenenue 
TeX YyUaCTKOB, Ha KOTOPbIX H3y4asIOCb 
WbIXaHve vepes KOXYy. 

PesyJIbTaTbI HCCIENOBAHUA HHTeCHCHB- 

“HOCTH JbIXAHUA Yepes pasMUHbIe yuacT- 
KH KOXKH WH CpaBHeHHe HX C JaHHbIMH O 
JICTOUHOM Ya3000MeHe IIpHBeyeHbl B 
TaOm. 1. Kak BHAHO 43. TaOIMUbI, ra3o- 
OOMeH Yepes passIMUHble yYaCTKH KOK 
IIPOHCXOMHT C pasHOH MHTCHCHBHOCTDbIO. 
CaMbIii BbICOKHH ra3000MeH TIpOuCXOAUT 
yepe3 KOXKY %XKHBOTa, OH COCTaBsIAeT 
124,65 cm?/gac mormomeHHoro O, u 
126,52 cm?/uac BbIqenuBilelica CO, B me- 
pecuere Ha | M* MOBePXHOCTH KOMKH. pyc, 1, Cxema allapata Aad U3y4eHHA JbI- 
Menee HHTCHCHBHO MIPOHCXOMUT AbIXaHHE xaHHA yepes pasNHUHbIe yuacTKH KOKH: 
yepe3 KOKY CIHHBbI, elle MeHbIue yepe3 A — CTeKaaHuBIi npnemuux, 5 u K — tpex- 
KOKY rpyau, 3aTeM NOACHHUBI, Oeapa u XOTOBBIE KpauHbl, B— cocy C KOHITCHTPpHpo- 

BaHHOH H.SO, AIA NOrIouleHuA BOJAHBIX 
o6NacTH NpeAMeibA H KHCTH, MW, HAKO- anon, F— xanneynoputens, Jf — normo- 

Hell, CaMaH HHU38KaH WHTCHCMBHOCTb JbI- tutenh CO, , E — xnopKanpynenad Tpy6Ka, 

XaHHA Yepes Koay OOHapyxXeHa BOOMa- 2K — MexanHueckHit Hacoc, 3 — pesHHosBIli 

CTH rouieHH H cTombl. Tak, HHTeCHCHB- 1uapuk-TepMoOapomerp 
HOCTb JIbIXAHHA Yepe3s KORY RHBOTA B 

2 pa3a Ooublle HHTCHCHBHOCTH JbIXaHHA Yepes KOmKy Oegqpa nu B4—5) pas 

Goble, YEM Fepes KO*Ky roueHH ucTonbl. PasWyHA B HHTCHCMBHOCTH [bIXaHUA 
pa3HbIX yYaCTKOB KOH OTMeYeHO y BCeX HcribITyeMbIx. J[bIXaHHe Yepes KORY 

WIA PasHbIX y¥acTKOB (BMepecuere Ha 1 M” TloBepxXHOCTH) KoOmeOneTCA OT 
124,65 cm?/uac yo 28,9 cm?/uac mormomeHHoro O, u oT 126,52 cm?/aac Jo 

28,74 cm?/uac BpIgjemuBmelica CO,. OrHomeHHe BbiqenuBiuelica CO, K Tordo- 

meHHomy O, KomeOuetca oT 0,98 go 1,007. 

Y HeKOTOPbIX HCIbITYeMbIX OTMeYAJIHCb HeOOJIbUIMe OTKJIOHEHHA BeMYHH 
rasooOmeHa vepes OTACMbHbIC YYACTKH KOK OT CpeHUX JaHHbIX Kak B CTOPOHY 
YBeIHYCHHA, TaK WM B CTOPOHY yMeHbiweHua. CaMbili WHTeHCHBHBIM Tas000MeH 
yepe3 KOXKY 2KHBOTa OTMeyeH y ucHbITyemoro T. Ilormomenue O, M BbijedeHne 
CO, y Hero ObluIO OAMHAKOBbIM H cocTaBuaso 145,74 cm?/uac. Camblii xe HH3KHH 
ra3000MeH Yepe3 KOKY OTMeveH y HclibIryemblx T-Ko u K., y KOTOpbIX [bIXaHHe 
yepe3 KO*KY X2KUBOTA CocTaBANO Bcero 76—80% OT CpeAHHX BeMUHH. 

Heo6xoxumo OTMeTHTb, UTO y BCeX HCIIbITYeMbIX 2KeHU[HH OOHapyxKeHbl Oo- 
lee BbICOKHe BEIHUHHbI ras00OMeHa Yepe3 KomY TpyAH HW 2WMBOTA, YEM Y MYXK- 
UHH: MormoujeHue O, yepe3s KOxKYy B OOMAaCTH TpyAM KomeOamoch y %KeHUHH OT 
109,9 cm3/aac go 142,57 cm/uac, a BEIfeneHue CO, — or 114,05 cm?/aac yo 
142,57 cm3/uac, a y MYy2K4HH, COOTBeTCTBEHHO, OT 61,9 em?/uac fo 113,4 cm?/uac 
uv ot 61,19 cm®/aac go 113,4 cm?/uac. Torsoujenne O, u BbigeneHue CO, Yepes 
KOXKY 2KMBOTA y JM 2WeHCKOrO Moa Obiio Ha 12% Oombuie cpeMHHX AaHHBIX, 
Ha Bcex Apyrux ydacrKaX KOoKM MHTCHCHBHOCTb ras00OMeHa y JIMI, My2KCKOrO 
WM »KeHCKOrTO oma Oblwia MOUTH OMHAKOBOH. 
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Takum o6pa30M y BCeX HCIIbITyeMbIX OOHapy2KeHbl TolorpadHyeckve OCo- 
©eHHOCTH JbIXAHHA Jepes KORY, UPHYEM WMHTCHCHBHOCTh [[bIXaHHA Yepes KORY 
CHMxKaeTCA 0 HallpaByleHulo K TepHepuu, T. €. K KOHCYHOCTAM. 

TaOmuna 1 


JIpixanve venoBeka Yepes pasnHYHble ysacTKH KOK MpH HOpMaJIbHO TemmepaType 
OKpyxalomlero Boszyxa (cpeqHve JaHHEle) 


OrHoureHHe bIxXaHHA yepes 


IXaHHe yepes KOxYy (B cM® Ha 1 M? 
Te Me OP our ) KOuKy K JeroqHomy (B %) 


Uccnenyempiit ey ee ee ee | 
yuacToK 
NOT JIOLW. BbIZeJIeH. WbIxXaT. TIOTJIOW. BbI7eJICH. 
Og | CO, | Koadoun. Oz COz 
YKusot 124,65 126,02 0,98 128,08 154,41 
Cnuua 118,8 416,47 404 109,36 123,54 
lpyap 108,438 108,43 dba(0) 103,14 131,88 
Tloacnuna 97,85 97,85 a) 89,98 105,89 
Begpo 
csaqu 78,77 78,19 4,007 72,94 83, 46 
cnepean 76,03 76 , 64 0,99 78,66 92,24 
IIpennmeube WH KHCTb 
JIeBOH pyKH 39), 12 39,62 0,99 36,92 46,65 
mpaBoh pyku 38 , 80 38,62 4,006 38 , 86 Vial 
Croma HW rovleHb 
nego HOrH 32,74 32,74 1,0 30,18 3D ial 
mpaBow Hor“ 28,90 28, 74 4,007 29,96 34,76 


V3 npwBeseHHbIX JaHHbIX CTAHOBHTCA NOHATHBIM TOT pasHOOOM B BeHMYHHAX 
nmorsomenHoro O, UH BbIfenuBUelica CO,, NOJYYeHHBIX pa3sHbIMH aBTOpaMu 
(2,12-13 17-19 21 22) ITO MPOH3OLIWIO 10 TOK MpHuMHe,YTO He YAHTHIBAIHCb HaJIMUHA 
Tonorpaduyeckux OCOGeHHOCTeH, TaK KaK B IPHeMHMK 3akJIOUAaIICA TOT yuacTOK 
KOXKH, 4Yepes KOTOPbIM MeTOAMYeCKH JIerge BCero H3y4aTb Tas00OMeH, T. e. B 
6ObUIMHCTBe CydaeB KOKA KMCTH WU MpegqnueubaA. Tlomyuenuble pesysbTaTbl 
9TH ABTOPbI NepeCuHTbIBAaTH Ha BCIO MOBepXHOCTb Tela. Tak, HallpuMep, B pe- 
3YbTaTe TAKUX Nepecueros BbieruBUeHca CO, yepe3 KORY KMCTH H MpeAnerbA 
Ha BCIO NoBepXHocTb Tema, Bapat ('*) npuuen K BLIBOAy, YTO B NOKOe IPH TeM- 
mepatype 25° BpijemeHue CO, vepes KOmKy KomeONeTCA y OTACbHbIX HCIbITye- 
MbIX OT 29,1 go 42,1 cm?/uac Ha | mM? NoBepxHocTH, B TO BpeMA Kak MOyUeHHEIe 
HaMH Jlanuple (*) o BbIqeeHuH CO, co Bcelt NOBEPXHOCTH KOU, NepecuvTaHHbie 
Ha 1 M? NOBepXHOCTH, KOeOIOTCA y OONbIIMHCTBa UcHbITyembIx oT 70 JO 
147 cm®/uac, T. e€. OKasbIBaloTca B 2,5—3,5 pasa Sombie, vem y Bapata. Ogqnako 
CCIM CpaBHUTb puBeyeHHoe baparom kKovIMY¥ecTBO BbIfenMBUIelica CO, uepes 
KOKY KHCTH HW pefMewbA C HaWWHMH JaHHbIMM JIA TOO Ke yUacTKa, TO OKa3bI- 
BaeTcH, UTO OHH MOUTH OMMHAKOBbI; OHH COCTABJAIOT MO HallHM JaHHbIM oT 33 
no 49 cm?/aac, a No jaHHbIm Bapata — or 29,1 yo 42,1 cm?/uac, 

ITpopeqeHHoe ORHOBpeMeHHO C USYYeHHEM J[bIXAHHA Yepe3 pasIMUHbIe yuacrT- 
KH KOMKH olpefewenve serouHoro ras0oOMeHa JlalO BO3MOXKHOCTh CpaBHHTb 
STH BeIMYHHbI. OTO cpaBHeHve NOKasaJl0, YTO Mp OObMHOM TemnepaType BHeUI- 
HeH Cpej[bl B COCTOAHHH NOKOA AbIXaHWe Yepes KORY XMBOTA, CIMHI M rpyAM 
MIPpOWCXOAUT Oosee HHTEHCHBHO, eM Yepes JerKue (B Mepecuete Ha | wm? MOBep xX- 
HOCTH OOoux) u cocTaBAeT 128,08—103,1% mo nornomeHnto Oo-t ASS 
131,88% to BbiqeneHu1 CO. Tas006men uepe3s KoKY NOACHMIUbI MOUTH TaKoli 
me, KaK WM Yepes JWerkKHe WH COCTaBAeT MO OTHOWeHMIO K JerouHomy 89,98% 
10 O, MW 105,69% mo CO,. [bixanne vepes KoxY OCTabHbIX yUACTKOB iIpoexo- 
AMT MeHee HHTCHCHBHO, 4¥em Yepes MerKHe (72,91—29,96% no O, u 83.46 — 
34,76% t10 CO,). Amit 

Jlanee Mbl 3aaucb WebiO BLIACHHTb, OT Yero 3aBHCHT HamMune pasHHLbl 
B HHTCHCHBHOCTH [bIXAaHHA Yepes OTIEIbHbIE yuacTKH KOK. Baio BpicKa3aHo 
mpemmoorxKenne (*, °, °, *°), wro ras006MeH uepes KOmKY HaxosuTcA B TeCHOLi 
CBASH C J€ATEbHOCTHIO MOTOBHIX 2%Kees. J[s NPpOBepKH sTOrO TIpemNonOKeHUA 
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bI TIPOH3BeIH NOACYeT KOJIMYeCTBA MOTOBbIX Kees Ha TeX y4UaCTKaX KOXKH, 
epes KOTOpble H3y4asicH ras000MeH, OHakO Ip comocTaBJIeHHH KONHUeCTBAa 
OTOBbIX 2Ke1le3 Ha paSHbIX yYacTKaX KOK C HHTCEHCHBHOCTbIO ras006meHa yepes 
MX HaM He yjlalOcb OOHapyXKUTb KaKOro-H6O 3aKOHOMepHOrO COOTBeTCTBHA 
xy STUMM NoKasaTeiamu. Torga, ucxoa u3 yKa3aHun §1. Kyuo (°) 0 Tom, 
TO MOTOBbIe AENESbI [CATCH Ha AKTHBHBIC H WaCCHBHbIe, MbI Pel UpOBepHuTb, 
Ka3bIBaeTCA JIM Ha MHTCHCHBHOCTH JbIXaHHA Yepes KORY pasMYHaA CKJOH- 
OCTb HCIIbITYeMbIX K NOTeHHIO, a TakxKe CyMecyByeT MH Kakaa-JINO0 CBA3b 
CK TY HHTCHCHBHOCTHIO [bIXaHHA Yepe3 OTACMbHbIe YIACTKH KOXKH HM WHTCHCHB- 
OCTbIO NOTOOTAeNeHuA. J]H BbIACHeHHA STOO BOMpoca MbI Mpoyenanu Mpoby 
luHopa (cMasbIBaHue Bceil MOBepXHOCTH Tea pacTBOpOM Hoga, CIMpTa M KacTo- 
OBOrO MaCJla, a 3aTeM NOKPbIBAaHHe €€ TOHKHM CIOeM BOJHOpacTBOpHMoOro Kpax- 
aula). PesysbTaTLI STHX HCcCMeOBaHHH NOKa3aIH, YTO MHTCHCHBHOCTb Ta30- 
OMeHa Yepes OTACbHbIC YUACTKH KOKH 3aBUCHT OT JIEATEJIbHOCTH MOTOBBIX Kees 
poMe Toro OOHapy2xKHMOCh NOHOe COOTBETCTBHe HHAMBUAYaJIbUbIX OCOGeHHO- 
PeH [[bIXAHHA Yepes pasMHUHbIE YYACTKH KOKU C HHAMBUAYAaNbHbIMM OCOGeH- 
OCTAMH MOTOOTAeNIeHUA. 

IIpopeyeHHoe H3MepeHHe TeMMepaTypbI PasJIMYHbIX YYACTKOB KOXKH H CpaB- 
eHHe e€ C HHTCHCHBHOCTHIO ras00OMeHa Yepe3 3TH YUACTKH MOKasaslo HamH4He 
JOTBETCTBHA Tak2Ke MCXKy BEMHYHHOH TeMNepaTypbl KOU UW HHTCHCHBHOCTbIO 
13000MeHa, T. €., YTO ALIXaHHe Yepes KOXRY MpOUcXoAUT Oomee HHTEHCHBHO Ha 
sX yuUaCTKaX, TeMMepaTypa KOTOpbIX Oomee BbICOKaN. 

Tak Kak J[bIXaHvWe Yepe3 pa3JIMYHbIe yYacTKH KOK MpOucXo_UT c pasHolt 
HTCHCHBHOCTbIO, BOSHHKaeT IpeAnomowKeHHe, YTO HM BOCIPHUMUYHBOCTb pa3sJuy- 
IX YUACTKOB KOXKH K Pa3JIHYHbIM Fras00OpasHbiM BelleCTBaM Tak»xKe pa3sHas. 


KuescKHi Hay¥HO-HccleqoBaTeIbCKHH MHCTHTYT Tlocrynuso 
THrHeHbI Tpya HW MpodeccHOHabHEIx 3a001eBaHHH 4 XII 1956 
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IMBPHOJOIHA 


r. M. WFHATbEBA 


MOP®0-®H3NHOJIOTHYECKOE HCCJIEMOBAHNME KEJIESbI 
BbIJIYNJIEHUA BEJTYPW — HUSO HUSO (L.) 


(ITpedcmaeneno axadenuxom H. H. Ulmanveaysenom 20 IT 1957) 


TloxasaHo, 4TO y OCeTPOBbIX pbIO BbIJeNeHHve PepMEHTAa BbIMYIWICHHA, CHU 
*KaloulerO MpOWHOCTh OGomOyeK Tepes BbIKMeBOM (*, 7), OCYIeCTBIAeTCA MO) 
KOHTpouleM paga yenosul (*, *), MelicTByIOWIMX MO-pasHOMy B 3aBHCHMOCTH oO 
cTaquu pasBurTua 3apogpiuia (*). [lockombKy epMeHT STOT Y OCETPOBBIX pEIpaca 
TBIBACTCA 2KeMes0H BbIIYWIeHHA, OblIO BbICKAsaHO Mpefmooxwenue (*), aT 
pasIM4UA B elicTBHM 9THX YCNOBUM CBASAHbI C Ce PasMMUHbIM MOpdo-PusHoso 
THUCCKHM COCTOAHHEM Ha OMNpeeeHHbIX CTayuAX PasBHTHA 3apofbuuel. Sua 
He MpOMeccoB, IPHBOAAMUX K OCBOOO*KJCHHIO 3apObIla OT AMWEBLIX OOOOUeK 
uMeeT MpakTHuecKoe 3HaveHHe B CBA3H C BOMpOCcoM O IpH4YMHax pacTHHyTOCTE 
BbIKJIeBa Ip HHKyOalM MKPbI B IPOWSBOACTBeHHBIX ycoBUuAX. Jlia Oonee ray 
60KOroO NOHMMAaHHA STHX TIpOeccoB HeOOXOAHMO 3HaTb CTPOeHHe XKeesbl BHI 
JICHHA H H8MCHeHHA ee PYHKILM B TeYeHHe BCero NepHofa CyMeCTBOBAHHA STOr¢ 
MpoBusopHoro oprana. JIutepatypHie qanupie (*, *, 5) B sTOM OTHOMeHHH He! 
JOCTaTOUHO TOJIHBI. | 

Hamu Oblio NpeqIpHHATO MopdodusnoOrMyecKoe UCCJIEAOBAHHE XKEE3bI BBI| 
mynueHua Oenyruo—Huso huso (Linné), B koTOpoM Hapsay c H3yueHHeN 
CTPYKTyPbl OpraHa ONpesensasach u ero (epMeHTATHBHAA AKTHBHOCTb TO Me: 
TOAuKe, MpesqsoxeHHon SoTuupm ('). | 

Bbluid MCHOb3OBaHbI TIaBHbIM OOpa3s0M 3apOfbIIM HM JMYMHKM M3 TapTHl 
UKpbl Oenyru, HHKyOupoBaBllelica B anmapatax IOmeHKo Ha pHIOOBOAHOM IyHK: 
te As3jouppiOpoya B xytT. PorowxKuHo (2 Ne2, ocemenenue 12 IV 1955 ri 
B 10 uac. 30 MHH., eMHMUHDIM BpikmeB 1 V 1955 r. B 17 4ac. 30 Muu.) 
MuxyOauua npofomKanacb 460 uac. npu cpeqHeHt tTemnepatype 8,2°. JIuun: 
HOK cOJep2KaJiv B alimapate UamuKoza, cpeqHAd TeMnepatypa 3a MepHox Habito 
yeHui 13,0°. 

*Kunkoctamu Bysua, Tennu u 4% cbopmanuHom cbuKcupoBanu sapo_bmMt 
Ha cTaquax 25, 28, 30, 31, 32, 34 u 35 (onucanue craqult cm. (?)), mMUHHOK Hi 
cTaqMH e€MHHUHOTO BbIKIeBa, MaCCOBOrO BbIKIeBa HW yepes 48, 72, 100, 123 
144, 168 u 183 vaca nocwe eqMHHYHOTO BbIKeBa (Jalee COOTBeETCTBEHHO 000 
3Haualorcd Kak JIMUMHKH |, 2, 3,4,5,6 4 7 AHA MOcHe BbIKMeBa, KOTOPHIM npo 
JomkKasca Oonee cyToK*). Orgenbuble crauv, Kpome Toro, uKcupoBann me 
Konauepy—Haconosy u Aoama. Marepuan 3aiuBaia B TapaduH, U cpesbi TOW 
WMHOK B Su 7 w OKpalMBasM 10 agaHoBomy Merogy Teligenralina, no Manno 
PH MW XKese3HbIM PEMaTOKCHJIMHOM, a OCMHPOBaHHble H HMMperHupoBaHHble cepeO 
poOM IipeapaTbl AOKpalMBasmu cadpanuHom. 

PesyJIbTaTbl ompefeieHuli (puc. 1) moKasbIBator, 4TO epMeHT B 2%KeMese 10 
ABIACTCA MOcue 28 cTaquu; PepMeHTATHBHAA AKTHBHOCTb 2KeesbI 10 Mepe pas 
BUTHA 3apOfblllia yBeNMYMBaeTcCa, JOCTHTad MakcuMyMa kK 35 cTajluM, mocu 
vero MpOWCxoquT ObicTpbI BEIOpoc dbepMeHTa B NepHBUTeINMHOBOe HpocTpaK 
cTBo. Ha STOM, OfHakO, CeKpeTOpPHbIi MK %eNesbl He 3aKAHUMBAeTCH; Y BI 


Mg Bospacr JIMUHHOK BbIpaywKaeTCA YacCaMH PasBHTHA BBHAY OTCYTCTBHA TaOmu 10 CTAUEN 
PaSBHUTHAH JIMYHHOK JO Havaia 2aOepHoro ABIXaHH A, 
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AYUMBUIHXCA JIMYHHOK Ha MpOTHKeHHH Tpex JHeli MpOsomKaeTca HakoneHHe 
epMenta, a 3aTem (bepMeHTATUBHaA aKTHBHOCTB HauwHaey MOcTeneHHO cHH- 
*KaTbCA WH Ha IWecThle CYTKH NOCHE BbIKIeBa (PepMeHT y2xKe He OOHApy2KuBaeTCA. 

Vsmenenuio (bepMeHTaTHBHOM akTMBHOCTH 2KeNe3bl COOTBETCTBYIOT OMpeye- 
J@HHbIe H3MCHeEHHA Bee MOposorun. PKelesa 3aKabIBaerca elle 3aouro jo 
Hauyasa ee (byHkuMonupoBanus. Ha craqunm 25 ona pacnouaraerca Boepeau 
TOMOBHOTO MOsra B BHC NONYJyHHOH MiacTHHKH, Ha cTaquu 28 — B Bue 6o- 
Jee BHINYKJOM Mo_yweuku. Ha caruTranbHOM paspese yepes sapoxenun 25 
M 28 crayqul x%xene3sa MpeycTaBuser cOOol KHHOBUAHOe paciuMpenve repeyueri 
CTCHKH KUUIKH, KOTOPOe IIOTHO CpocOcb C YHJIOMLEHHbIM ABYXCJIOMHLIM m0- 
KPOBHbIM 9lMTeweM. Ha sTHx cTrayquax OHa OOpa3s0BaHa MHOrOsepHbIM SHTOIep - 
MaJIbHBIM SIHTeJIMeM, KJIETKH KOTOpOrO upesBblyaliHo OoraTh! xeNTKOM. Ilo 
Mepe 000COOIEHHA POWIOBbI 2KeNe3a Kak Obl pacTATHBaeTCH e10, HOCTeMeHHO cTraHo- 
BACb OJHOPALHOM WM CMeladCb Ha HHXKHIOIO MOBEPXHOCTb TOOBbI 3apoOBILIAa. 
O6 H3MeHeHHAX, IIPOHCXOJAMUX B HKeNe3e BHIYIJeHHA JO BbIKJIeBa, [aerT mpey- 
cTaByieHve puc. 2. BuyHo no- 
CTelleHHOe HaKOIIeHve B Hel 
rpaHyJl cekpeTa, KOTOpbie NO 
a3saHOBy MeTOJy OKpalllHuBa- 
IOTCA PasJIM4YHO: Ooee «MOJIO- 


Lo 


ble» (11I0-BHMMOMy, Oovlee KU I- S2 
KHe)—B  rouly6oBaTo-ceppiit S 
UBeT, -H Oovlee 3peuible, CKallIH- < 


BaloujHeCA MOCTeNeHHO B allH- 
KaJIbHOH 4aCTH KJIeTOK SHTOep- 
MaJIbHOrO, COOCTBEHHO 2KeJIe3H- 
cToro co” —B Kpacubiit. Tla- JOO 360 420, 480 840 

PaJIeJIbHO HaKOMJIeHHIO ceKpe- ipodonkumenenocms pasbumus 


Axmu6nocmb pepmenina 


600 vac 


Ta HJleT YMeHbIUeHHe KOJIMUECT- 
Ba XKeJITKa, pacnomaraiomerocs 
B 6a3a/IbHOM YaCTH KJI€ETOK 3TO- 
ro coax. CekpeT noaBsAeTcA 
TOJIbKO Ha 30 cTayuu(puc. 2 a), 


Puc. 1. J[wHamuKa HaKOMJeHHa UH BbIfeteHua dep- 
MeHTa BbIyNeHHA y Oenyru: 30 — 35+ — nomepa 
CTaqHM pasBHTHA sapomplileH; ed. @ — JHUMHKH enu- 
HHUHOTO BbIKIeBa; M6 — JIHYHHKM MaccOBOrO BbIKJIe- 
Ba; 10 —60— BospacT MHUMHOK B jHAXx; J — aK- 
THBHOCTh (bepMeHTa B 2Keslese BbIyMeHHa, 2 — B 


Ha 28 ero emle HeT, COOTBeT- IlepHBUTeANHHOBOH 2K AKOCTH 


CTBeCHHO J[aHHbIM M0 (bepMeHTa- 
THBHOH AKTHBHOCTH 2KeJIe3bl. 
Ha 35 cragqum B  esle3e HMeIOTCH MOLIHbIe CkKoneHua cekpeta. Ha 
puc. 26 (31 cTaqua) MOxHO BHJeTb Hayao okpacraHua KJJeTOK 
BHYTPeHHero CJIOA MOKPOBHOFO SIMTeIMA NOM 2eNesy, Dror mpowecc 3akaHaH- 
paetca K 35 cTaquu (puc. 2 @), H 2%Kelesa K STOMY BPeMeHH COCTOUT yxKe U3 Tpex 
COCB KJIeTOK, OKA3bIBaACb KaK Obl OOOCOOJIEHHOH OT TofuexKallHx TKaHel. 
Ha mpenapatrax, oOpa6oTaHHbIxX OOBIHEIMA MeTOqamu (BysH, Tenau, cop- 
MaJIMH) B 2Kesese OOHapyxKuBaeTCA Ooblee YHCIO BakyouleH, YeM Ha Iipe- 
J\bI,yIMX cTaqHAX WM MeHAeTCH dopma sagep. Ha mpemapatTax »xene3bI BbI- 
mynsieHun Geryru, :bukcupoBaHHEIxX mo Konayepy — Haconosy ua 30, 32, 34 
cTayquax, Uy JBYXUHCBHOH IHYHHKH B TKAHM %Kesesbl HeT HUKAKMX BaKyOJeH, 
HO 3aTO BHJHbl HHTEHCHBHO YepHALLMecA OCMHeM Kall %KHpa, MO paciowo- 
>KCHHIO HW BeJIMYHHE B OOULEM COOTBETCTBYIOULMe BAKYOJAM, BHJMMbIM Ha Ipetia- 
patax, oOpaOoTaHHbIxX JpyrHMu MeTOfaMH, Ip KOTOpbIX XKHp pacTBOpseTCA. 
Y mmawHoK HacTaMuH eAMHHUHOTO BbIKJIeBa %Kese3a MOUTH IOJIHOCTbIO CBO- 
OojlHa OT ceKpeTa, IIpHueM B Hell elle CCTb 2KENTOK (puc. 3a). CneqoBaTesIbHo, ONH- 
CbIBAeMBIi CeKPeT ACHCTBUTEIbHO MpeAcTaBsAeT COOOK epMeHT BbIMYIeCHHs WIH 
cyOcrpat, ero cogepxamtuit. [locne BbIKMeBa YMCO CKONJeHHM ceKpeTa BHOBb 
HagHHaeT BO3paCTaTb BIOTb AO 3 AHA (puc. 3 6), a 3aTeM yMeHbIaeTca; HO 
qaxke y 6-qHeBHOi JHUMHKM (pXC. 36) MOXKHO BHJeTb B OCTATKaX *Kee3HCTOH 
TKaHH OTJebHbIe CKONMeHHA cekpeta. IIpu 9TOM cTpyKTypa 2%Kee3bl BbITYTWe- 
HUA MCHAeTCH, IpOMCXOMMT MocTeneHHad FerpayaluaA u pacha x*esesucToH 
TK aHH. 
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Puc 2 


Puc. 3 
Puc. 2 *. )Kesesa BbIIyMWIeHHA OeyrH WO BbIKIeBa: a — Ha 30 {craquu; 6 — Ha 31 cragun; 
6 — Ha 30 crajuH; Nn. 9. — NOKPOBHbIM SMHTeMHH; 94 — SHTONePMAIbHbIe KICTKH; K. 1. J— KIICT- 
KH MOACTHMAIOWeroO COA SMUTeCMHA; 2 — 2KeNTOK; 6 — BaKYOJIH; 2. c — HempaBubHON PopMbI 


rpanyvbl (HIM KatIM) CeKpeTa, OKpaluHBalomMeca B romyOoBaTO-cepbIli UBeT; K. C — MIapoBH- 

Hble TpaHyuJIbl cekpeTa, OKpalIMBaloWlMeca B KpacHbIlt uBeT 

Puc. 3 *. )Kenesa BbIyNeHUA OelyrH Mocwe BbIKNeBa: @ — Y JMUYHHKH Ha cTayMu eMHMUHOrO: 

BbIKkIeBa; 6 — y TpeXAHeBHOM JHYMHKH; 6 — y WecTHAHeEBHOM MMUHHKH, OCTaIbHbIe O6osHade— 
HHA, KaK Ha pHe. 2 


* PucyHKH Cc HpenapaToB, OKpallieHHbIX a3aHOM m0 Tetijenraliny, BbIMOHeHbI Cc MO~ 
MOIMbIO PHCOBAJIbHOTO ammapata A66e, Ha ypoBHe cTomMKa MUKpocKoMa; OK. 7, HMM. 06. 90 X 
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YoKe vepes CyTKH Nocse BbIKIeBa B KJIETKAX 2Kese3bl, KPOMe IIpexKHUX 
OKPYTJIbIX, ONTHYECKH NYCTbIX BaKyOJeH, NOABMAIOTCA Jpyrne: MeHee NpaBHJb- 
HOM OpMbI, HaMOJIHeHHbIe 3epHHCTbIM cojepxKUMbIM — jeTpuToM. Yucno Ta- 
KHX BakyOJleH Ha CyleqyIOUHMX cpoKax (puKcalluu YBeMUMBaeTCA; KIeTKH cper- 
Hero, 9HTOJCpMaJIbHOTO C/OH CTaHOBATCH HHKe, *AETOK 43 HUX UcUesaer, 
apa ipoOperaior Bce Oonee HelpPaBHJIbHbIe OVePTAHUA, IpH4eM YacTb UX NO;- 
BepraercA JIM3MCy HW MHKHO3y; YTOHYeCHHbIe CTeHKM BaKyoJeH, pactoox*Ken- 
HbIX Y CaMOM MOBCPXHOCTH XEe3bl, paspbIBAIOTCH, VaCTh OYeHb YIOTHMBUIMX~ 
CA CKONJICHHH CeKpeTa BbIXOMUT Hapyxy. B noycrumaioujem 9nMTeIHasbHOM 
coe B STO BPCMA YHCJIO KJIETOK YBeJHYMBaeTCH, OHH CTAHOBATCA BbIIe — O6- 
pasylorca 3auaTKH ycuKos. M nakonell, y 6-qHeEBHOM MMYMHKU OCTaTKH CHIbHO 
BaKYOJIM3HpOBaHHOK *elesucTOH TKaHH BHHbI JMIIb Ha roulOoBe MexK)y ycu- 
KaMU WM B Bue TOHKOM Momocku, OKaliMisiomel por. CpaBHeHve mpenapaTo 
*KENC3bI BHIIYMCHHA 3apOMbIWIeH H JIMYMHOK 3 pasHbIX HapTHH uKpbl Genyru 
WM C€BpIOrH NOKasbiBaeT, YTO HaOWOMaeMble Ha OJMHAKOBbIX CTaHAX TPUCTOMO- 
rHyeCKHe KaPTHHbI Upe3sBbIYaMHO CXOHbI. OTO MOSBOMAeT CeaTb BbIBOJ, UTO. 
@usnoormyeckue WH MoOpdOorMyecKHe W3MeHCHHA 2 Kese3bl BbINyMVIeHHA y 
OCeTPOBBbIX pbIO, B OTMMUHE OT KOCTHCTHIX (7), IPHYPOUEHBI K OMpeseeHHbIM cTa- 
WHAM pasBuTHA Bcero sapombliua. IlocmeqHee OOcTOATeMbCTBO OOBACHAeT, M0- 
YeEMY 3aPOJbILIM OCETPOBbIX IPH Pa3HbIX YCJIOBHAX BbIJIYIJIAIOTCA Ha CXOJHBIX, 
XapakTepHbIX JIA Havala BbIKeBa, cTayquax pasBuTua (?,°). [lapanmenu3m B. 
HaKONJIGHHH CeKpeTa H HCYC3HOBCHHH XKeJITKA YKa3bIBaeT Ha TO, 4TO MOceI- 
HMM, NO-BAMMOMY, CJIy2KHT HCTOUHHKOM OOpa3oBaHna cekpera. IlockombKy *KeN- 
TOK B 2Keslese COJepRKHTCA B H3ObITKe (BbIJIYIVIeEHHe IPpOMCXOHT pu HesaBep- 
IWCHHOH pesopOlHH *KeNTKa), STO MaeT 3apObIllly BO3MOMKHOCTh B Pa3SHBIX yc- 
JOBHAX CYULeECTBOBaHHA, HM Mpeke Bcero pH Bapbupyloulux TemmepaTypax 
HHKyOallHu, NOJOHTH K MOMEHTY BbIKJIeBa C HEOOXOAMMBIM JIA OcMaONeHHA O6O- 
JOUeK KONMUeCTBOM dbepMeHTa B *Kesese. Takum oOpa3om, He MMetorlee, Ha Nep- 
BbIM B3rvia, UpHcnocoOuTembHOrO 3HaveHHA OOpas0BaHHve cekpeTa B 2xKese3e 
BbIJIYNJICHHA TMOCIe BbIKJIeEBAa Ha CaMOM J[eJle OKa3bIBaeTCA CJIeECTBHeEM %KH3- 
HeEHHO BaxKHOTO MpHcnocoOmeHHA, OOeCIeUMBaIOWero CBOCBPeMeHHbIM BbIXOL 
Z3apofblilieH OCceTPOBbIX H3 OGONOUeK B BaPbUpyIOUlMX YCNOBHAX cpeJIpl. 


VuctutytT mopdosormu xKuBoTHEIx uM. A. H. Cepepmosa Ilocrynuso 
Akajemuu Hayk CCCP 127i) 1957 
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